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ERA. 


Electronic Reading Automator 
ON STAND No. 9 AT THE 
COMPUTER EXHIBITION 


E RA automatically takes existing business documents, 
MAGNETIC TAPE 
reads them at up to 300 characters per second, and gives ; W848) OR DIRECT 
a direct translation from the human language of the ‘ey - TACOMPUTER 
printed character into the “machine language” of 
punched cards, punched tape and computers. It can 
often reduce the cost of feeding a computer by up to PERFORATED TAPE 
90°,, and thus makes a computer an economic proposi- 
tion to many firms who previously considered the cost 
SORTING 
of feeding one excessive. Boots the Chemists, who 
bought the first production model, had a typical appli- 
cation to read, at head office, the tally rolls from 


cash registers in their 1300 chemists shops 


~ 


~~ 


And on STAND No. 18 see how computing and data- 
handling are being made economic propositions for YOU! 


Solartron's SPACE. a_ versatile set of iii) A small pilot equipment may be bought 
** building bricks”. aims at the utmost sim- 
plicity in assimilating computing techniques 
into existing organisations with minimum 
capital outlay, complete flexibility to chang- 


ing requirements and infinite capacity for ‘*MINISPACE?’’ 


extension 


initially to be expanded from time to time 


with the growth of requirements 


**SPACE?’?® A completely new conception of a desk- 
side computer. Although small it will 
i) Complete capital equipments can be rapidly solve many complex dynamic 
ordered tailored to specific requirements problems. Can be expanded simply by 
ii) Existing computers or simulators may connecting on a second Minispace. A com- 
be simply and easily expanded plete analogue computer for only £1600! 





THE SOLARTRON ELECTRONIC GROUP LTD 


THAMES DITTON SURREY * TELEPHONE EMBerbrook 5522 ** Minispace 
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Get down to the brass tacks of 


COMPUTERS 


at the Hollerith Computer Centre 





Ordering a computer is relatively 
easy. Choosing the right one, under- 
standing its use, harnessing it to 
specific problems, is quite another 
matter. It is a long process. It needs 
much probing into the fundamental 
organisation of your business. 

Only people who are both com- 
puter men and business experts can 
help you. These are at your service at 
the Hollerith Computer Centre. 


At 36 Hertford Street, the Computer 
Centre provides a convenient forum 
for the interchange of ideas and 
results. A working computer is avail- 
able. There is a conference room, film 
and lecture theatre. But more im- 
portant, there is at the Centre a 
considerable fund of practical know- 
ledge. If you want to get down to 
brass tacks, want to see how a 
computer could solve your particular 
problems—make use of us, come and 
pick our brains. 

There are several ways of doing 
this at 36 Hertford Street. Here are 
three examples: 


Higher Management Courses—lasting 
4 days, these serve as introductory 


lectures to small groups of higher 
executives sent by different organisa- 
tions. Lectures provide a concise 
appreciation of computers in busi- 
ness, with maximum emphasis on 
case studies of computer usage. 


Study Teams—individual organisa- 
tions are sending study teams of 5 to 
10 people to discuss their specific 
problems—Production Control for 
example — with Hollerith experts. 
These sessions last 1 to 5 days. Team 
members are often surprised how a 
computer tackles problems they had 
nursed for years. 


Discussion Groups—the Centre and 
its facilities are also available to 
Computer Study and Research groups 
representing professional and in- 
dustrial organisations. 


THE HOLLERITH 
COMPUTER CENTRE 


36 Hertford St, London, W.1 GRO 1765 


* Enquiries about the Hollerith Computer 
Centre can be addressed to any of the District 
or Local Offices of The British Tabulating 
Machine Company Limited, or to Head Office : 
17 Park Lane, London, W.1. 
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Hollerith have 
the answers 


to all your data 
processing problems 


Ask them and see 
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Exclusive E101 pinboards mean 
simpler, faster programming 
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ELECTRONIC 
— COMPUTER 


> 


Operator can give the E101 its instruc- 
tions by merely arranging pins in 
a removable pinboard 


As easy to operate as a simple calculator... computes 
complex data with electronic speed...and it’s desk size! 


IF YOUR PROBLEMS are too complex for a desk cal- 
culator ... too small for a costly large-scale 
computer... you're ready for the Burroughs E101. 
With its unique pinboard programming the E101 
does away with confusing coding systems... 
permits you to programme your own problems 
and get immediate answers. What’s more, no 
other general-purpose electronic computer is 
priced so low! 
@ SIMPLIFIED PROGRAMMING—EI101 pinboards do 
away with confusing coding systems... permit you 
to learn programming in a few hours. Paper tem- 


plates provide permanent programme records for 
re-use. 

OPERATING FLEXIBILITY—The E101 is fully auto- 
matic—yet permits operator to intervene and use 
personal judgment in reaching solutions. Even trial 
and error problems are practical on the E101! 
OPTIONAL PAPER TAPE INPUT AND OUTPUT 
UNITS—Input unit can be used to bypass the key- 
board for rapid, accurate entry of data and instruc- 
tions into the E101. Output unit prepares data for 
direct re-entry into E101. 

BURROUGHS E101 is easy to install, takes up little 
floor space, is ready to use immediately. 


More E101's are at work than all other comparable electronic computers combined! 
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...and 
a 
full range of 
COMPUTING 
and 
DATA PROCESSING 
KQUIPMENT 
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Burroughs F2000 Computer 


Burroughs ‘220’ Computer System 3urroughs Electronic Bookkeeping Machine 


MECHANICAL 


Bu rrow ph Say ELECTRO MECHANICAL 


ELECTRONIC SYSTEMS 


BURROUGHS ADDING MACHINE LTD., 356-366 OXFORD STREET, LONDON, W.1 
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From November 28 to December 4 
on the IBM Stand at the Electronic 
Computer Exhibition you will be able 
to see the most comprehensive range 
of IBM Electronic Data Processing 
Equipment ever assembled at one 
exhibition. But please don’t imagine that 
by themselves these machines will solve 
all your business problems. Essentially 
we work with business, industry 
and government in the development of 
better management control techniques: 
the machines are simply tools for the job. 
And that’s how we would like you to 
see the machines on Stand 34 at 
Olympia: as tools for the job. 
Your job, perhaps. 
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For the first time in Britain 


305 RAMAC 

The newest concept in data processing since the electronic computer. The heart 

of the system is an array of spinning magnetic discs able to store up to 10,000,000 

characters of information. Any record in this vast electronic ledger system can 

be referred to at any time: just type an enquiry and the 305 types the answer back. 

Fresh transactions are posted to the system in any sequence, calculations completed, documents 
printed or cards punched, and the file record updated—in one processing step. 


DATA TRANSCEIVERS 

Fast, reliable, and accurate transmission of data is essential to a centralized computing installation. 
With IBM Data Transceivers you can, in a few seconds, send a punched card from branch 

to head office, or from continent to continent—by telegraph or telephone line or by wireless. 





650 ‘TAPE’ SYSTEM 
This is the most widely used and the most completely proven computer in the 
world. We back that claim with 1,200 installed machines. The 650 on our stand 
is a very powerful system with magnetic tape input/output, but there 
are smaller systems right down to the versatile basic machine. All are fully self-checking. 


















































421/604 — CALCULATING GROUP 
If you have a computer type of job to do, but insufficient 
volume to justify one of the larger systems, the 421/604 may 
well be your answer—and an answer at punched card prices. 












































IBM UNITED KINGDOM LIMITED 
101 WIGMORE STREET, LONDON W1 
TELEPHONE: WELbeck 6600 


DATA PROCESSING - ELECTRIC TYPEWRITERS : INTERNATIONAL TIME RECORDERS 


CRC 35 
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BUT THE FINEST COMPUTERS OF ALL 


...COME FROM E.M.I. 


RELIABILITY is the keynote of a good 
computer,be it digital or analogue. E.M.I. 
computers utilise the latest construction 
techniques to achievethe utmost dayto day 
dependability and efficiency demanded by 
modern science, commerce and industry. 


=EmiDEC noo is the first digital computer to 
adopt the advanced construction technique of 
magnetic cores and transistors throughout. 
Mounted on printed circuit cards, these ensure 
the highest possible degree of reliability. 


EMIDEC nNo° is designed to handle all types 
of data processing, including costing and stock 
control, payrolls and other forms of large-scale 
accounting. 


emiac wu, an advanced analogue com- 
puter, has been designed with the same careful 
attention to detail, and other sound engineer- 
ing principles, which have resulted in an 
extremely reliable instrument. 


emiac wi is a powerful and flexible tool 
designed to mnect the needs of development A typical Emidec printed circuit card showing modern 
engineers, physicists and chemists. Its versatile construction with transistors and potted magnetic cores 
plug-in construction enables a single module which provide utmost reliability. 
EMIAC to handle a wide range of problems, 
and to be easily extended to meet other prob- 
lems of greater complexity should they arise. 
Both computers have many other outstanding features which make them of particular interest to the discerning buyer. 
EMIDEC EMIAC 
1. Ease of programming. 1. Simple operation. 
2. Low power consumption. 2. Ease of access. 
3. Transistors reduce size, eliminate heat problems. 3. Flexibility. 
4. Versatility of input and output equipment. 4. Maximum capacity for 
5. Extensibility. minimum size. 
Our engineers will be pleased to give you further information about the latest E.M.I. computers being shown on 
STAND L26 at the Electronic Computer Exhibition - Olympia - 28th November—4th December, 1958 


E.M.1. ELECTRONICS LTD Computing Division & Process Control Division 


Serving Science and Industry HAYES - MIDDLESEX - Tel: SOUthall 2468 
ai 
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ACCENT ON 
OUTPUT 


Computer Output at 
Maximum Efficiency with 


>» “FORMALINER” 


CONTINUOUS FORM-FEED 


providing fast feeding and accurate 
alignment of multi-copy continuous forms 
on which the interpreted data is produced 


for action. 


For experienced advice upon 
Electronic Data Output 
visit STAND No. 31 at the 
ELECTRONIC COMPUTER EXHIBITION 


Lamson Paragon Ltd 


Originators of Controlled Carbon Form-Feed 


PARAGON WORKS, LONDON, E.16 
Telephone : ALBert Dock 3232 


* The word “Formaliner™ is a Lamson Paragon Registered Trade Mark 
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METROVICK 


TRANSISTORISED 
Digital Gomputer 
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The Metrovick 
950 Digital 
Computer 3 
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The Metrovick 950 


The Metrovick 950 is a general purpose computor, especially designed for scientific calculations; 
reliability, low power consumption and accessibility are achieved by the use of junction transistors and 
printed circuits. An easily read visuai dispiay of all stored data and arithmetical registers is also 
incorporated. 


This inexpensive computor uses magnetic drum storage of 4096 words and is ideal for applications 
which do not warrant the use of larger and faster machines. 


Stand No. 22, National Hall, 
Electronic Computer Exhibition, 


Full specifications 
Olympia, 28th Nov.-4th Dec. 


will be sent on request. 








METROPOLITAN-VICKERS 


TO TRAFFORD PARK MANCHESTER 
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Figure it this way...... 


If a job can be done faster, more accurately 
and far more efficiently by a machine, itis only 
commonsense to use it—particularly if it also 
does it more economically. 


When the job is any type of mathematical 
or data processing operation, the equipment 
you need is a Stantec-Zebra Computer. 


This medium-size Electronic Digital Computer is a general purpose 


unit that incorporates some very special design features. It is fast, compact, 


particularly easy to operate and extremely flexible. It provides the user with a 


simple, yet remarkably effective programming code and an extensive library of 


sub-routines suitable for a wide variety of information processing operations. 


In fact, so adaptable is the Stantec-Zebra that it is being applied in fields as 


far apart as food manufacturing and basic aeronautical research. 
I f 


CONSIDER THESE SPECIAL FEATURES 
* The computer can be used for double length calculations 


*% Special features are incorporated to make decimal 
floating point arithmetic available 


* All ‘short’ stores can be used as instruction modifiers 
(‘B’ line facility). 


* With the aid of interpretive routines the machine can 
read programmes written in different codes. 
The normal machine code is extremely flexible and fast 
in execution. 
A simple code has been designed especially for the 
unskilled user 


*% A large library of proven sub-routines is available. 
These are performed at very high speed 

*% Storage capacity of 8,192 words is combined with very 
simple logical circuitry to give a medium-size com- 
puter of gréat reliabilty 

* Training schemes for users are being made available, 
both for programming and for maintenance. 
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Expensive? Far less than you would think, 
and with low operating costs and a multitude 
of uses it very soon pays for itself. 


Like to hear more about it? 

Contact us for all details of what it can 
do for you. You may find some very profit- 
able uses for the Stantec-Zebra. 


STANTEC-ZEBRA 


DIGITAL COMPUTER 


Standard Telephones and Cables Limited 


REGISTERED OFFICE: CONNAUGHT HOUSE, ALDWYCH, W.C.2 


INFORMATION PROCESSING DIVISION 
CORPORATION ROAD - NEWPORT - MON. 











EFE 
ANCILLARY COMPUTER 
STORAGE EQUIPMENT 


For 
MAGNETIC TAPES 
PUNCHED PAPER 
TAPES 
PUNCHED CARD 
EQUIPMENT 





Presenting the 


latest and best on 
JENKINS FIDGEON Ltd STAND No. 32 


MEADOWS ROAD, KIDSGROVE, STOKE-on-TRENT, STAFFS 
Telephone Kidsgrove 2368 
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Cash Registers, Receipting 
and Accounting machines 
fitted with output 

data for punched tape, 
electronic computers 

and punched card 
machines. 
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VISIT STAND NO. 44 


LONDON OFFICE MACHINES LTD. 


Terminal House, Grosvenor Gardens, S.W.1 SLOane 1061, 1626, 3268 
Sales and Service Branches at 
Belfast, Birmingham Bristol, Dublin, Glasgow, Edinburgh, 
Leeds, Manchester, Newcastle, Norwich, Nottingham, Southampton 
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Ferranti electronic 
data-processing systems 


THE PERSEUS DATA-PROCESSING SYSTEM 


the most powerful System made in Europe for large 


organisations or groups of companies. 


THE PEGASUS DATA-PROCESSING SYSTEM 


the most versatile computing System, for medium-sized 
organisations especially those with both commercial and 
technical applications. 





Write or ‘phone for further details to: 


FERRANTI LTD 


WEST GORTON - MANCHESTER [2 Tel: EASt 1301 
London Computer Centre: 
21 PORTLAND PLACE, W.!. TEL: LANgham 9211 


Visit the Ferranti Stand No. 10 at the Computer Exhibition, 
Olympia, London, 28th November -4th December 1958 
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electronic 
data 
processing 


by 


POWERS-SAMAS 


The PLUTO ELECTRONIC DATA PROCESSING SYSTEM which has been 
developed in collaboration with Ferranti Limited is yet another achievement 
in the history of Powers-Samas. 

PLUTO provides the utmost iiexibility of input, output, programming and 
storage by means of standard units which can be selected and coupled at will 


to form a complete data processing system. 


learn all about Pluto on stand 14 at the 


AUTOMATIC DATA PROCESSING 











Exhibits will also include: 


Samastronic Output Printer — 


a high speed printer which can be coupled direct to electronic computers as an 
on-line unit, or alternatively, can be supplied as an off-line unit using magnetic 
tape input 


P.C.C. Programme Controlled Computer — 

an electronic digital computer with punched card input and output for com- 
mercial, industrial and public service accounting—More than 100 P.C.C.’s 
have already been ordered. 

“EMP” Electronic Calculator — 


a compact calculator with punched card input and output designed to perform 
high-speed calculations common to commerce —More than 200 ‘EMP’s’ are 
already in use in Great Britain. 


electronic computer exhibiton 


Information about any of this equipment can be obtained from: 


POWERS-SAMAS ACCOUNTING MACHINES (SALES) LIMITED 
POWERS SAMAS HOUSE - HOLBORN BARS - LONDON, E.C.1. 
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Punched Card and Computer 
Users ... Specialisation breeds 


Perfection ! 


Our sole function is the provision of equipment, 
finely finished and skilfully designed, especially for 
the pulling, storage and handling of your Cards 
and the safe keeping of your Control Panels and 
Magnetic Tape. 


PCA Punched Card Accessories have for years been 
regarded as “‘standard” by experts at home and over- 
seas, and the PCA ‘‘SafeTape”’ and ‘‘Slingdex’’ Systems 
for the storage of Magnetic Tape are now welcomed and 
approved by Computer Manufacturers and Users alike. 

Our Advisory Service is at your disposal without 
obligation. 


A warm welcome awaits you at Stand 29. 


PUNCHED CARD ACCESSORIES LIMITED ~ 


Abbey House, Victoria Street, London, $.W.I. ABBey 2691 and 1396 SafeTape Cabinet Tyze STSC/8 showing various Insert Units 





punched tape for.... 


® communications 
® data processing 


® process controland computers 


PERCY BOYDEN are leaders in the field of punched paper tape. Available in 5-6-7 
or 8-channel code combinations in a variety of colours. 


CALIBRATED marginally punched continuous forms are especially manufactured to 
realise all the record-writing capacicy of modern automatic, hig) speed data processing 
equipment. 


With our wide experience in INTEGRATED DATA PROCESSING we can help you 
with your paper tape and paperwork systems. 


IT WILL PAY YOU TO INVESTIGATE OUR SERVICE AS WELL AS OUR PRODUCTS 


eeeeeeee?e @ 
STAND | 


PERCY BOYDEN AND COMPANY LIMITED 
CALIBRATED PAPERS LIMITED 


150 SAFFRON © Hill LONDON E.C.1. TELEPHONE: CHANCERY 428! 
AUTOMATIC DATA PROCESSING 
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Automate Data Processing 
on chow for the first time 


THIS equipment will 
give an idea of the 
possibilities of carry- 
ing out advanced 
routine processing 
with the aid of the 
following New Addo 


products. 


* ADDO-X with paper tape punch 
* ADDO-X with paper tape reader 
* ADDO-X Solenoid operated in-put 
* ADDO-X with Edge-punched cards 


On view Stand No. 45 
: Electronic Computer Exhibition 


BUS tNE#SS MACHINES 


BULMERS (CALCULATORS) LTD. 47-51 WORSHIP STREET, LUNDON, E.C.2. MONARCH 9791 
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Fanfold ? 


Increasingly today, electronics are shaping 
the course of Business. The cry is for full 
mechanisation and automation, and the 
very latest Electronic Computers and 
Tabulators are called for in the rapid 
handling of the mathematical and data- 
processing operations encountered in large- 
scale industrial development, The electronic 
computer is a complex unit, demanding 
the highest technical skill in its planning 
and installation. Equally important too is 
the input and output equipment and the 
specialised stationery for use therewith. If you are unable to visit us at the exhibition, 
On their satisfactory design and but would like further information, please 
production depend the smooth running do not hesitate to write or phone. 
of the whole system. 
Fanfold Limited are Continuous Stationery 
Specialists. Their Tabulator and Compute: 
Division is staffed by experts, whose 
experience is at your disposal without 
obligation. We invite you to come and see 
the latest developments in Continuous 
Stationery and Form Feed Equipment on 
Stand No. 17 where our representatives 
will be glad to talk facts and figures. 


PAN FOLD for forms 


FANFOLD LIMITED BRIDPORT ROAD LONDON N.18 
Telephone : EDMonton 5404 (6 lines) Telegrams: Busiforms Norphone, London 
Tabulating and Computer Div. 74-75 Watling Street, London, E.C.4. CiTy 3781 


GLASGOW BIRMINGHAM MANCHESTER NEWCASTLE LEICESTER LEEDS CARDIFF DUBLIN 
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High Speed 
Tape Operated 
Data Processing 


view Stand No. 
Electronic Computor Exhibition 


BUSINES §$ MACHINES 


PUNCHES 

READERS 

VERIFIERS 
CALCULATORS 
RE-GENERATING UNITS 
FLEXOWRITER 
COMPUTYPER 
TELEDATA 
JUSTOWRITER 

SELECTA DATA 


BULMERS (CALCULATORS) LTD., 47-51 WORSHIP STREET, LONDON, E.C.2. MONARCH 9791 
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AUTOMATIC DATA PROCESSING — 


AUTOMATIC DATA PROCESSING, the second issue of which 
will be published next March, and thereafter regularly every month, is a top 
management journal devoted exclusively to the electronic revolution in: 


e Market Forecasting 
e Order Handling 
e Accounting 
e Production Planning and Control 
e@ Delivery Scheduling 
e Stock Control 
e Automatic Machine Control 
e Process Control 
e Data Recording and Reduction 


e Computing for Research and Development 
and other aspects of Automatic Data Processing 


How AUTOMATIC DATA PROCESSING 
will Cover its Subject 


AUTOMATIC DATA PROCESSING will not be a dry-as-dust 
technical journal. True, it will—it must—be intensely practical and specific, 
but it will deal with its subject in such a clear and lucid manner that every 
page Of every issue will be illuminating and a pleasure to read. Illustrations. 
charts and diagrams will clarify the text. However complicated machinery 
or processes may be, experts will explain them in clear, everyday language, 
tell you what they will do for you and how to get the maximum advantage 
from them. 
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— Vital Service for Top Management 


Case-histories will reveal how progressive firms are using new methods 
and new machinery: for instance, office flow-line systems which programme 
and control the flow of orders, stocks and output; handling of information 
so that an organization can work at peak efficiency without subjecting customers 
to delivery delays, without excessive stocks, and without idle machines or 
labour; and so on, over the whole range of production and administration. 

How to organize the flow of information to management so that its 
tremendous usefulness is fully realized will be a special feature of 
AUTOMATIC DATA PROCESSING; this of course will be particularly 
valuable to the executive or department responsible for this vital task. 

Education for automatic data processing will be fully covered: 
conferences and exhibitions, courses, company training schemes, technical 


qualifications for A.D.P. work, books and technical literature, etc. 


Make Sure of Securing AUTOMATIC DATA PROCESSING 
at the Reduced Pre-publication Saving of 333 per cent 


Every keen business executive today will want to keep in touch with 
developments in the field of automatic data processing because it is bound to 
affect his firm and his personal work. You can do this most easily and 
inexpensively by reading AUTOMATIC DATA PROCESSING regularly 


every month. 


In this first issue of AUTOMATIC DATA PROCESSING there is 
an inset with a postcard attached to it. If you detach this card, fill it 
in and post it today, it will bring direct to you the next twelve monthly 
issues of AUTOMATIC DATA PROCESSING —one year’s 
subscription at the reduced pre-publication rate of only 30 - post free— 


a saving of 15,- on the regular price of 45 -. 
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On the occasion of the Electronic Computer Ex- 
hibition at Olympia (28th November to 4th De- 
cember), Olivetti proudly present their contribu- 
tion to fully integrated mechanical accounting. 


The Olivetti Audit accounting ma- 
chine incorporates a numerical and 
alphanumerical mechanical perfo- 
rator. The perforator controls are 
completely automatic. The pro- 
gramme var gives four inde- 
pendent programmes. 


The elimination of sprocket holes 
in the tape permits asynchronous 
movement of tape when = 
and reading. The six channels on 
the omge provide for coding of 
numerical, alphanumerical and 
service data. 


Photo-electric reader. Double read- 
ing of data at the speeds of 800 
units a second. The tape is wound 
and re-wound automatically. 


Convertor. Automatic control of 
tape reading and card punching. 
The information on the tape can 
be converted into any of the codes 
used by the various types of card 
and tape systems. The convertor can 
be connected toblock punches for 
higher punching speeds. 


Can be linked to electronic com- 
puters. 


Can be linked to electronic data- 
processing installations. 


Automation speeds the flow of data to the centre 


olivetti 





British Olivetti Ltd., 30 Berkeley Square London, W.! 
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@ Widening scope for automatic control 


@ Where the smaller firm fits in 


@ How ADP will affect executive jobs 


evolution in 


Mana gement 


UTOMATIC data process 
ing is a revolution. It has 
been in progress for some 

time but the electronic computer 
has brought it to a head. 

This impressive piece of equip 
ment was originally produced for 
military and scientific purposes. 
Then it was offered to businessmen. 
They had neither asked for it nor 
sponsored The 


without a 


its development. 
machine simply arrived 
book of instructions. Yet more and 
more businessmen are now recog 
nizing the value of learning how 
to use it properly. 

In that sense the computer is the 
inspiration of the ADP revolution 
in office and works management. 
Certainly it is the pace-maker 

However, it is dangerous to 
place too much emphasis on elec- 
tronic ‘hardware.’ ADP is not a 
machine or battery of 
machines. Essentially it is con- 
cerned with systems—with better 
ways of planning and doing busi- 
ness work. 


even a 
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For this reason ADP actually 
employs a wide range of electronic 
and non-electronic devices. Some 
brand others 
‘conventional.’ Some are linked 


with a 


of these are new ; 
are 
installation ; 
like the tape-operated type 
writer and the selective addressing 
machine provide 


degree of ADP on their own. 


computer 
others 
may some 

There is at present a tendency 
to think that ‘data processing’ 
means clerical work; moreover, that 
it is simply a method of hotting-up 
established departmental routines 
But business data is seldom restric 
ted to one department. It flows 
through the whole organization. 
Even the more specialized 
are closely 


flows 
inter-related with the 
information which ‘ drives’ 
the business. 

An example is 
production of 
numerically 
too}. 


total 


the automatic 

components on a 
controlled machine 
Drawing office information 
is translated into machine instruc- 


tions—sometimes, but not neces- 


sarily, by a computer. This is not 
a private transaction between a 


draughtsman and a_ workshop 


superintendent. In fact the instruc- 
the customer 
who wants the components. The 
ADP operation at the point of 
manufacture is one stage in a con- 
tinuous flow of information which 
starts with the receipt of an order. 

Ideally, the 


tions originate from 


flow would 
and in certain types 
this will eventually 
For the time being, ADP 
will generally be applied on a sec- 
tional basis 

But the 
development 
fined in 


whole 
be automatic ; 
of business 

happen. 


future 
is most clearly de- 
industries. 
Traditional methods of instrumen- 
tation reading-out 
data which is largely 
concerned with the behaviour of 
the plant. Information on the 
products themselves is obtained 
analysing 
samples extracted at various stages 
of processing and eventually pass- 


pattern of 
the process 


consist of 
‘secondary ’ 


more laboriously by 
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ing the results to control points. 

In future much greater use will 
be made of the new techniques of 
data reduction. Information on the 
products of the plant will be read 
out in the forms which are immed- 
iately useful. 

The next stage will be to feed 
back ‘ primary ’ information of this 
sort so that the behaviour of the 
plant is automatically adjusted to 
give the best end-products in the 
most economical way. It is here 
that digital computers (of the same 
basic design as office data proces- 
sing machines) may play their most 
important role. 

But production must be linked to 
the commercial side of the business. 
So eventually the process contro! 
system will draw some of this input 
data from the sales department and 
supply some of its output data to 
costing, accounting, order-handling 
and other units. 

Looking even further ahead, 
there is no reason why the same 
principles should not be applied to 
firms engaged on mass, batch or 
unit production. These are the 
logical conclusions of ideas which 
some firms are developing now. 


Breaking down 
departmental barriers 


Few firms have jobs which are 
big enough, on their own, to justify 


the cost of installing a computer. 
So prospective users are being 
forced to think in terms of com- 
pany-wide installations. 

This breaking-down of depart- 
mental barriers may have a 
profound effect on business organ- 
ization and systems work—even 
where non-electronic equipment is 
used. 

An example of the new approach 
is provided by Boots Pure Drug 
Co. They believe that “the most 
important thing that ever happens 
in our organization is when some- 
body walks into one of our 
branches and says, ‘I want that 
article’.” So their £14 million 
venture into ADP is starting with 
a central system which automati- 
cally ‘reads’ and analyses sales 
information printed at _ their 
branches on cash register rolls. 

In parallel with this, Boots are 
installing a large computing system 
to process orders from the bran- 
ches. The two set-ups will have 
no ADP link at first; but during 
the next few years Boots hope to 
develop them fully- 
integrated system. Then informa- 
tion on that ‘most important 
thing "—-what the customer wants 

will pass automatically to their 
warehouses and factories. 

The same principle is being 
developed in other ways. One 
method (described in the January, 
1958 issue of BUSINESS, page 87) 


into a 


The development of ADP is creating 


new management posts. 


ications 
pans Provessin 
cant will b 


As this advertisement from 


“The Times”’ 


shows, the more 


— 


“sere. he 
ence o 

f. 

Prelereeslary 


progressive firms are already seeking 


out their key men of tomorrow. 


DATA PROCE 


are invited 


uses small pre-punched cards as 
sales tickets. Whenever an article 
is sold, the ticket is detached and 
sent to H.Q., where it is processed 
on mechanical equipment. At 
present the users—retail chain 
stores—are restricting this system 
to sales analysis. But eventually 
it will be used to place ‘auto- 
matic” orders on suppliers, thus 
maintaining stocks on levels pres- 
cribed by the management. 


ADP in the 
smaller firm 

It is significant that in each of 
these examples very small opera- 
tional units are taking part in an 
ADP system. Admittedly, they are 
branches of large companies. But 
before long, some small companies 
may be co-operating with their 
large suppliers or customers in the 
same way. There is a foresight of 
such developments in (for example) 
the use of standard translucent 
order forms which can be proces 
sed by a_ semi-automatic 
copying system. 

ADP will also affect the smaller 
firm more directly. First, big firm 
activity will promote the develop- 
ment of simpler types of automatic 
or semi-automatic equipment 
Second, the versatility of electronic 
systems—together with new think 
ing on methods of integrating 
different jobs—will commend the 
desk-size computer of the not-too 


photo 
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distant future to firms which would 
hesitate to spend a few thousand 
pounds on a 
machine. 

Broadly, there are four ways in 
which ADP will help management. 
They are very related. 


single-purpose 


closely 
The first is by linking * depart- 
mental’ data processing operations 
into a continuous and automatic 
flow-line. Thus vital information 
will pass from one end of the busi- 
ness to the other more quickly and 
more accurately than if there were 
human links at various points. 
The second way is by applying 
the principle of back’ or 
‘closed-loop’ control to a variety 


* feed 


of business activities. 

A simple example of feedback 
is the 
boiler. 


thermostat in a domestic 
Here the 


the water controls the heater and 


temperature of 


the heater controls the temperature 
of the thus providing thr 
In a business applica 


water 
closed loop. 
tion, feedback of sales information 
might control the output of a fac 
tory in order to maintain stocks at 
prescribed levels. 

This is, of course, a much over- 
simplified example. To take into 
account other criteria—such as 
efficient plant—there 
would have to be a whole series of 
inter-related loops. The 
computer opens up new opportu- 
nities in this field 
ability to store large numbers of 
instructions and co-ordinate large 
quantities of data from different 
points. 

The third group of ADP applica- 
tions concerns business decision- 
making. Feedback control comes 
into the picture here because it 
will absolve managers from much 
of the basing 
day-to-day decisions on ‘ hunches’ 
or out-of-date information. 


loading of 
closed 


because of its 


responsibility of 


There are even greater prospects 
in the neglected field of forward 
planning—which is, in fact, the 
setting of new criteria for day-to- 
day operations. Through the use 
of simulation and other scientific 
techniques, a computer can predict 
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How ADP can increase profits 





Reductions in clerical labour—so often emphasized—are 
probably the smallest of the potential benefits of 

ADP. Much bigger savings will be made by speeding up the 
flows of information in a business and by putting 
management decision-making on a sounder basis. 


For example, the ‘integration’ of market and sales data with 
production and material control will avoid (1) tying up 
capital in excessive stocks and work-in-progress; or (2) 
losing business because of inability to supply from stock or 
to quote reasonably short delivery dates. 


Here are some of the other ways in which ADP will 


help to reduce costs: 


® Better use of plant and material through more scientific 
and flexible work scheduling. 


® Cheaper distribution through the use of linear 
programming and other techniques to improve delivery 
services, salesmen’s calls, warehouse organization, etc. 


® More exact long-range planning through market and sales 
analysis and the simulation, or pre-testing, of 


possible courses of action. 


® More competitive tendering on the basis of scientifically 


calculated risks. 


Any of these, on its own, may justify the expense of ADP 
even where staff savings are negligible. 


the results of following different 
policies. Reverting to the thermo- 
stat example, the efficiency of the 
system can be determined within 
reasonably accurate limits before 
the current is switched on. 


Effect on 
executive jobs 

None of these ideas will be 
exploited fully without making 
significant—and often radical 
changes in management structures. 
As pointed out by one of the 
writers in this issue (p. 35) execu- 
will have more time to 
concentrate on the purely profes- 
sional side of their work. At the 
same time there is bound to be a 
shift in the balance of power 
between ‘staff advisers’ and ‘line 


tives 


The systems involved 
by the so-called advisers will lay 
more positively the limits 
within which the executives work. 

The setting of standards of 
performance will become more 
onerous than at present, because 
more will depend on_ them. 


executives.” 


down 


Problems will also arise when 
deciding what information is 
needed to provide automatic con- 
trol 

The development of 
systems iS a 


ADP 
top management 
responsibility. It is they, and not 
the administrative or technical 
specialists, who can provide the 
insight and authority to break 
down barriers between different 
departmental functions—and also: 
between the manufacturing and 
commercial sides of the firm. END 
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N electronic digital com- 

puter is ‘superhuman’ in 

two respects only. It does 
arithmetical calculations at fan- 
tastically high speeds; and it makes 
logical decisions quickly, accurately 
and consistently. 

In mathematical or scientific 
work a lot of arithmetic has to be 
done on a little information. In 
clerical routines, a little arithmetic 
has to be done on a lot of 
information. So for business pur- 
poses the automatic input, output 
and storage units are just as 
important as the computer itself. 


ARITHMETIC, This is done by 
electronic counters and other non- 
mechanical devices. Although most 
computers work in binary code, the 
conversion of data is automatic. 

With ordinary desk machines, an 
operator has to initiate and control 
each stage of a calculation. 
Electronic computing differs funda- 
mentally from this because the 
‘machine performs whole sequences 
of calculating steps without human 
intervention. 

Of course some non-electronic 
calculators can be * sequenced’ or 
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* programmed.” 
goes further: 

-In its electronic ‘memory’ it can 

store a much larger number of 

steps than could be set up 
mechanically. 

A complete programme can be 

inserted (and later erased from 

the machine’s memory) in a very 
short time. 

Moreover, if certain foreseeable 
conditions arise during the calculat- 
ing sequences, the machine has the 
ability to modify the instructions 
which have been fed into it—again, 
on pre-determined lines. Thus an 
automatic computing routine may 
involve many more steps than are 
stored in the machine to start with. 


LOGIC. A lot of nonsense is 
talked about * brains * and ‘ thinking 
machines’. What a computer can 
do is to make 100 per cent reliable 
decisions on the strength of 
‘experience ° or other criteria which 
a human being has written into the 
programme instructions. 

These decisions are based on 
*“go—no go’ logic. Suppose the 
machine is processing customers’ 
orders and simultaneously updating 
the corresponding stock inventory 


But the computer 


records. As each item is taken, 
the quantity ordered is auto 
matically subtracted from the 
quantity left in stock after previous 
orders in the batch have been 
accounted for. If the result of this 
simple sum is positive, the machine 
does one thing ; if negative, it does 
another. 

Such powers of discrimination 
can be extended almost indefinitely 
Thus a computer can make quite 
complex decisions—as long as con- 
ditions governing each ‘ go—no go" 
stage can be specified clearly. 


CONTROL. To produce the pro 
gramme, the job (whether a 
mathematical problem or a clerical 
routine) has to be broken down 
into a series of calculating and 
data-handling steps. These are 
coded, punched into tape or cards, 
and automatically read into an 
electronic memory inside the com 
puter (see below) where they are 
continuously available. 

Then the programme tape or 
pack of cards is returned to a file 
for use when the job is done again. 


INTERNAL MEMORY. This is 
usually a _ fast-rotating magnetic 
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Computer Works 


A PLAIN 
LANGUAGE GUIDE 


drum. Information is written on it 
(and erased from it) in the same 
that sound is on 
magnetic tape. 

The drum has a fairly limited 
capacity. As well as storing the 
programme, it temporarily holds 
the results of intermediate stages of 
the calculations (like the ‘ carrying- 
over’ of figures in mental arith- 
metic) together with sub-totals and 
other data for the production of 
summaries at the end of the run. 


way recorded 


DATA HANDLING. Often there 
is confusion over the respective 
functions of input, output and 
storage. In fact these are comple 
mentary. 
Imagine a manual order 
cessing system. The clerk 
gets information 
customer’s order form) ; 
merges with 
information from a 
culars of the 
position, etc.) ; 
does a little arithmetic on it 
(in his head or on a desk machine) ; 
writes the prescribed docu- 
ments (e.g. invoice, despatch note) ; 
updates some of the informa- 
tion in the file. 


pro- 


new (the 


this standing 
(parti- 
stock 


file 
customer, 
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A computing system works in the 
same way—but automatically. It 
has direct input and output devices, 
and also a large-volume memory 
system which, like the file, both 
provides and accepts information 
as the calculations are made. 

Today computing systems 
built on the ‘interchangeable 
block’ principle. Various input, 
output and storage units can be 
coupled to one calculating and 
control unit (see sketch). 


are 


INPUT. Because new information 
is received in fairly small amounts, 
appropriate to use such 
relatively slow media as punched 
tape and punched cards. These are 
read automatically by mechanical 
or electronic means. Occasionally 
keyboard entries are made. 

The input tapes or cards are 
punched from original documents 
in a separate operation. Sometimes 
automatic punching units are 
attached to typewriters, calculators, 
and other data-originating mach 
ines. 


it Is 


OUTPUT. The results of a com- 
puting operation may be recorded 
in code on punched tape, punched 


cards or magnetic tape. From 
these working documents (payslips, 
invoices, etc.) or other tabulations 
are produced ‘ off-line’ by an auto- 
matic printer. 

An alternative is to use an auto- 
matic printer ‘on-line "—that is, 


coupled direct to the computer. 


AUXILIARY STORAGE. This 
is quite distinct from the ‘ internal’ 
memory system, which really 
belongs to the calculating and 
control equipment. 

In simple installations, punched 
cards may be used for ‘storage’. 
But for large-volume commercial 
routines the emphasis is now on 
magnetic storage systems using : — 

Magnetic film. 

Magnetic tape (on spools or in 

loops). 

Very large magnetic drums. 

Magnetic discs held in a sort of 
‘juke box’. 

Where tape or film is used, the 
new input data is sorted, before the 
job starts, into the same sequence 
as the corresponding information 
in the store. The magnetic disc 
system permits information to be 
processed in random order ; so does 
the use of very large drums. END 
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Can You Aftord 


Electronic data processing is not just for the 


big boys. 


It may well show a good return in 


any business employing more than 40 


clerks on jobs that can be ‘integrated’ 


ANAGEMENT would 
find it easier to assess 
the merits of ADP pro- 


posals if computers were simply a 
development of equipment already 


in common use. But where pro- 
posals relate to investment in 
equipment that represents virtually 
a clean break with past experience, 
one can understand why some 
managements hesitate to take the 
plunge. 

This attitude is all the more 
understandable where the pro- 
posals under consideration involve 
the expenditure of a very large 
sum of money, and also a consider- 
able degree of reorganization 
within the company if the new 
equipment is to be utilized most 
efficiently. 


There is, however, evidence 
that many companies have 
decided to defer action because 
they have not appreciated that 


investment in electronic data 
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can be 
less 


processing 
undertaken far 
than investment in more familiar 
equipment, punched 
accounting 


equipment 

with risk 
such as 

keyboard 


card or 

machinery. 

Of course the economic feasi- 
bility of electronic data processing 
depends on many things. This 
article deals with some of the basic 
considerations which help a firm to 
determine whether or not the 
position should be _ investigated 
more fully. 


Not ‘big enough’ ? 

The management, having read of 
computers being ordered by such 
companies as I.C.I., Ford and Shell, 
may assume that their own busi- 
ness is too small to warrant an 
investigation, let alone the placing 
of an order. Yet a study of the 
potential use of computers has 
shown that this assumption is 
often misleading. 


AUTOMATIC DATA 


By A. J. BROCKBANK 


Glaxo Laboratories Ltd. 


It is now evident that, in certain 
circumstances, a small company 
may have a sounder case than a 
larger company for investing in a 
computer system. 

The three types of business 
which may benefit are those with: 
of clerical 
needs fairly 


- A large volume 
information which 
simple processing. 

— A small volume of clerical 
information which needs complex 
processing. 

— A mixture of the above. 

On this basis, the number of 
companies which would secure an 
economic return on investment in 
a computer system is considerably 
greater than was initially thought 
to be the case. Further, when the 
ability of the computer to take 
over certain functions in the area 
of decision-making is considered, 
the scope for securing economies 
in administrative and operative 
costs is widened still more. 


PROCESSING 





a Computer ? 


Assuming that (1) a computer 
used for the widest 
possible range of work and (2) 
the write-off period is taken as 


system is 


10 years, a company employing 
the 


of accounts, 


40 people on 


as few as 
clerical func tions 


costs, stores control, invoicing, 


statistics, planning 
uw ell 


find that investment in an elec 


production 


progress control, etc., may 
tronic data processing system is 
a sound economic move. 


Better to wait ? 


When a prima _ facie has 


the next 


case 
been established, 
which 


points 
usually arise are: whether 
deferred 
more experience is available regard 


action should be until 


ing the use of 
industry—if type of 
installation should be ordered? 
The that it 
better to defer action stems from 
the instinctive 
people to 
unknown. This, 
development of 
frequently 
for doing nothing. 


computers in 


not, what 


feeling might be 
most 
into ‘the 
with the rapid 
ADP, all 
sufficient 
By waiting, it 


dislike of 
venture 


too 
offers excuse 
is argued, one may well learn from 
experience of others and so avoid 
making costly mistakes. 

To get this aspect of the prob 
lem into correct perspective, it is 
necessary to understand the signifi 
cant difference between computers 
and other equipment. 

First, remember that a computer 
is not in itself an electronic data 
processing system. It is the * brain’ 
of the the 


system, controlling 
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‘eyes’ and * hands,” 
the ‘eyes” being the various types 
of reading mechanism that feed 
the data in, and the ‘hands’ the 
reading heads or printers that feed 
the data out. Associated with these 
the electronic ‘files’ 
in which either fully or partly pro- 
cessed data is stored until required. 

The instructions to perform 
allotted tasks, and also the data to 
be performed upon, are translated 
by the computer into coded elec- 
trical impulses. These, in effect, 
take the place of the gears, shafts, 
levers, wires, etc., which represent 
alphabetical and numerical symbols 


activities of its 


features are 


in mechanical or electro-mechanical 
equipment. 

This fundamental difference 
between electronic and mechanical 
systems means that whereas mech 
equipment is 
* tailored ’ 
the 


anical usually 
specific classes of 


computer equipment 


for 
work, 


supplied to different companies for 
different purposes will be substan- 
tially apart from drum 
storage and peripheral units. 

Thus, for the first time, there is 
available general-purpose 
equipment that can be employed 
on any work in the sphere of 
the limit of its 
usefulness depending on the skill 
of the people using it, and not on 
limitations imposed by the equip- 
ment itself 

No longer 
changes in 


identical 


true 


clerical processing 


will — significant 
requirements call for 
investment in machines. As 
is well known, the cost of modify- 
ing mechanically-operated equip- 
ment is usually greater than the 
But 
systems the user 
has only to write fresh programmes 

the cost of becomes less 


new 


purchase of new equipment. 
with electronic 
which 
as experience 

Current 


increases. 


development work is 


‘Integration’ at Glaxo 


For some time the author of this article has been 
in charge of a computer project at Glaxo 
Laboratories Ltd. Their machine—an EM!IDEC—is to 


be installed next year. 


Because of expansion the company were faced with the 
alternatives of re-equipping with orthodox punched 
card equipment or plunging into electronic data 
processing. The latter, after careful consideration, 
seemed to offer the best investment. 


A study revealed that no single job was large enough, 
on its own, to justify the cost of buying a computer and 


bringing it into operation. 


The answer has been 


found in a policy of ‘integrating’ jobs for a number 
of departments, starting with home sales order 
processing and related work. 





mostly concerned with peripheral 
equipment. This, it should be 
noted, is not inbuilt but ‘ hooked 
up” to the computer. Therefore 
just as one has been able to 
have converters added to one’s 
televisior: set, enabling reception of 
ITV programmes, with a computer 
installation one will be able to 
replace or extend existing peripheral 
equipment. 

It follows that, subject to buying 
a computer with multiple input 
and output facilities, a company 
can invest in an electronic data 
processing system with the assur- 
ance that their installation will be 
capable of handling any work in 
the clerical processing field, either 
now or in 10 or more years’ time. 
What is more, by the use of new 
and faster peripheral equipment 
and the rewriting of programmes, 
they will be able to cope with any 
increase in the volume and/or 
complexity of their clerical work 
resulting from either growth or 
significant changes in the charac- 
teristics of the business. 


Will prices fall ? 

Another 
deferring investment is the belief 
that the cost of installations will 
come down as production increases. 
While this may be so on a long- 
term basis, so far as the immediate 


common reason for 


future is concerned computer 
installations are likely to cost more 
and not less. 


The majority of the components 
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used in a computer are already in 
volume production. Also, one of 
the larger cost elements of an 
installation is that of bringing it 
into operation following assembly. 

This brings us to what is perhaps 
the most widely discussed and 
misunderstood aspect of the sub- 
ject. The cost of transferring 
clerical work to a computer system 
can be high or relatively low— 
depending on the approach. But 
if the right approach is made it 
need not be higher than the cost 
of transferring work to an orthodox 
punched card system. 

The requirements to ensure low 
cost in this sphere may be summed 
up as follows: 


1—A clear appreciation of how 
a computer system operates. 


2—Recognition of the fact in 
studying a computer applica- 
tion, one is not concerned with 
improving the existing methods 
but with transferring work 
from human handling to auto- 
matic machine handling. 


3—Responsibility for the methods 
applied within this machine 
system must rest with the 
programming staff. Know- 
ledge of how the human 
machine functions is likely, 
therefore, to be of little, if any, 
value in planning work for the 
machine system. 


In designing a computer system, 
a clear understanding of the pur- 
pose of the work to be done, 


together with factual intormation 
regarding the source and volume 
of input data and the volume of 
output required, are more impor- 
tant than the most beautifully 
executed flow charts detailing 
existing methods. 

The understanding of the pur- 
pose of the work is substantially 
a matter of logical thinking and 
investigation. The collection of 
factual information is primarily an 
exercise in data recording. 

Experience in other spheres of 
office mechanization may not be of 
any real value. This contention is 
supported by the experience of 
American companies which con- 
sidered it wise to approach the use 
of computers by two stages, stage 
one being the introduction of 
punched card equipment or other 
mechanized systems. Subsequently 
they found themselves faced with 
most of the problems that, with the 
one-step approach, are tackled at 
the outset. 


What about breakdowns ? 


Many businessmen are concerned 
about the reliability of electronic 
data processing systems. This is 
understandable because the high 
cost of the equipment precludes 
other than the largest companies 
from duplicating it. Thus the user 
is compelled to place all his eggs 
in one basket, against his natural 
instincts and experience. 

Happily the available experience 
in the use of electronic data pro- 
cessing systems is reassuring rather 
than otherwise. 

Experience with computer com- 
ponents in other fields, suggests, 
that—subject to sound design and 
engineering—a computer will be 
inherently more reliable than the 
more complex types of mechanical 
or electro-mechanical office machi- 
nery. This claim is supported by 
the experience of some users of 
punched card equipment, who have 
found that the electronic parts of 
electronic calculators give less 
trouble than the mechanical or 
electro-mechanical parts of an 
installation. END 
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The Cfalional Class 31 direct-entry Accounting Machine 
in combined operation with 
The Cfalional 4612 Punched Paper-Tape Recorder 


For automatically encoding basic 

data as a by-product of the normal 
posting of conventional, ‘hard copy’ 
records as required for local action 


and control purposes at all points 
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where data originates. 


NOTE : Data held on tape may be translated to 
PUNCHED CARDS, entirely automatically, at 
very high speeds. 
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Products of 


The National Cash Register Company Ltd. : 
206-216 Marylebone Road - London N.W.1 - PAD 7070 Galtional 


1000 OFFICES IN 100 COUNTRIES 
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here now .. 


4 


Electronic computers of various types are already in use in considerable 
numbers in Gt. Britain, but of those developed specially for commercial 
and industrial accounting applications, the National-Elliott 405 leads 
the field as the one most widely adopted for carrying out 

fuli-scale integrated data processing programmes. 

Illustrated above: A twenty cabinet all-purpose installation 
incorporating four magnetic film units (for “writing” and up-dating 

the “‘main data file’’) and a high-capacity fast-access disc memory 

for the storage of (a) programmes and (b) data selected, 

automatically, for actual processing. 


As-Required Expansibility - Unlimited Data Storage 
Magnetic Film Reliability - Easy-to-Maintain 

Modular Construction . Paper-Tape Input/Output 
Punched Card Input/Output - On-Line or Off-Line Output 


Character and or Line Printers 
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e « « designed for the needs of today— 


with the needs of tomorrow in mind 


Aatenel GIST 


ELECTRONIC 
DATA PROCESSING COMPUTER 


adopted by organisations 


in the following branches of 
Industry, Commerce & Public Service:- 


PAPER MAKING - CINEMA - TEXTILES - FOOD 
MOTOR ACCESSORIES - MAIL ORDER : INSURANCE 
CABLES - ENGINEERING - CHEMICALS - GPO 
RESEARCH - MUNICIPAL - RAILWAYS - BOARD OF TRADE 
etc. 


THE NATIONAL CASH REGISTER COMPANY LTD (Electronics Group) 206-216 Marylebone Road « London » NW1 - PAD 7070 
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4015 sq. ft. of 
Advanced 
Development 


3 eggs ie), iio 
DATA 
mt ©) OF | Le 


STAND 35/43 


The largest single exhibit 


of integrated data processing equipment 


ever shown in Great Britain 





List of 
principal 
exhibits 


National-Elliott 405 
Business Data Processing 
Computer; incorporating 
4 servo-controlled 
Magnetic Film Data Files 
and high capacity 


disc unit 


Elliott 4o2F Scientific 


and Research Computer 


Nattonal ‘Postronic’ 


Accounting Machine 


National Punched Paper 
Tape Recorders in 
combination with 

National Class 31 dtrect- 
entry Accounting Machines, 
Adding Machines and 
Cash Registers 


Line Printer 


operating from 405 


film output 


ALSO: Tape Readers; 
Card Readers; Tape-to-Card 
Translaters; Character 


Printers; etc. 
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A CASE STUDY THAT LOOKS AHEAD 


Integrated data processing is not just a method of 


hotting-up old routines. 


It needs new thinking. 


Line managers may lose some of their current 


responsibilities—but gain in other ways. 


data processing, much was 

heard about its repercussions 
on clerical workers. Experts spoke 
of large-scale labour economies or, 
as a palliative, of ‘ freeing’ clerks 
for more dignified (but rarely 
specified) tasks. 

Now there is a growing realiza- 
tion that the main repercussions 
will be on executives. 

This is because the development 
of decision-making techniques will 
usurp some functions of line man- 
agement; and also because data 
processing methods cannot be fully 
integrated without upsetting tradi- 
tional principles of organization. 

Current thinking on this score is 
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[: the early days of electronic 


neither unanimous nor clear. Most 
of the first computer users have 
chosen a fragmentary approach— 
‘“computerizing’ old routines 
rather than creating completely new 
systems. 

Their choice is understandable. 
But it probably accounts for many 
of the failures and semi-failures 
which have already occurred in the 
U.S. and may be duplicated here. 

Nevertheless some companies are 
developing new ideas. Among 
them is the International Latex 
Corporation, with headquarters at 
Delaware, U.S.A. This article is 
based on proposals made by Lionel 
E. Griffiths, formerly manager of 
I.L.C.’s machine accounting depart- 


ment and now Assistant Controller, 
Services. 

I.L.C. make a diversity of pro- 
ducts, including pharmaceuticals, 
ethical drugs, industrial chemicals, 
brassieres, girdles and gloves. In 
their central organization they have 
a fairly large punched card account- 
ing installation, together with an 
electronic data processing unit 
based on an JBM 650 computer. 
Eventually a Ramac (random- 
access) system is to be installed. 

Mr. Griffiths’s proposals are con- 
cerned with the ways in which the 
structure of the organization will 
be affected by the rationalization of 
information flows. He does not deal 
with the use of ‘simulation’ and 


35 





other ADP techniques for long- 
range forecasting and planning. 


Not everyone will agree with his 
proposals. Some may choose to 
detect in them a threat of empire- 
building by systems men. But new 
assessments are badly needed. ADP 
cannot advance properly until some 
of the sacred cows of management 
are herded out of the way. 


Why new ideas 
are wanted 


P to now the development 
U of automatic data process- 
ing methods have been hamstrung 
in two ways: 

First, the early stages of this 
revolution were largely ‘ master- 
minded’ by technicians and 
specialists. They seem to have 
regarded the computer in the light 
of their own areas—to the accoun- 
tant, for instance, it was just a 
faster, more powerful adding 
machine. 

Second, business organization to- 
day is virtually archaic. Organiza- 
tion structures are based on 
military lines which have them- 
selves become out-moded. It is 
common, for example, to find the 
manager of a ‘machine accounting 
department ’ reporting to a control- 
ler. Yet the term ‘machine 
accounting’ is now practically a 
misnomer. Machine operations are 
seldom confined to the financial or 
accounting functions: very largely 
they provide information for the 
‘total’ business. 

Therefore it is essential to 
develop a new concept of data 
processing, rather than try to hot- 
up applications which were evolved, 
piecemeal, many years ago. 

The present organizational struc- 
tures are mostly by-products of 
three traditional business areas: 
manufacturing, marketing and 
accounting. They ignore’ the 
development of new and important 
areas. 

Management’s need for fast, 
accurate and detailed information 
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is more likely to increase than to 
diminish. It can be met only by 
thinking of organization as a 
totality. 

A major defect of the present 
structures is that responsibility for 
‘means’ and ‘ ends’ had got mixed 
up. Each area contains two ele- 
ments: the ‘intellectual’ content 
of the professional work concerned, 
and the control of mechanical 
methods of providing information 
for this. 

It is often assumed that profes- 
sional men are capable of picking 
up the essentials of systems as they 
go. As a result, the mechanical 
features of organization have re- 
ceived somewhat cursory attention. 
Also this approach has created one 
of the biggest difficulties of modern 
business: the use of the chemist 
as organizer and administrator, the 
use of the accountant to resolve 
paperwork problems. Special 
talent and knowledge are squan- 
dered—without getting the best 
systems. 

Moreover, in the present set-up 
a systems department cannot do its 
job properly because it has little or 
no line authority. Thus its efforts 
are often restricted to a few basic 
routines or to the accounting area. 
To be effective, it must penetrate 
practically all areas where action 
is facilitated or controlled by large- 
volume paperwork. 


INFORMATION IN 3-D. A 
formidable way to depict 

But 
the traditional organisation 


business operations? 


chart may be too inflexible 
to put over new ideas. 

This model was made by the 
Machine Accounting 
Department of |.L.C. to 

show how information flows 
can be coupled to a data 
processing ‘hub’. 


ADP changes 
the situation 


In developing a broad plan for 
re-organizing their systems during 
the next few years, I.L.C. have 
assumed that: 

—Electronic data processing is 
not just an extension of punched 
card and other machine operations. 
It creates a new systems situation. 

—Within a computer system, 
using basic files of information, it 
is possible to develop a complete 
information flow which produces 
up-to-the-minute sales _ statistics, 
invoicing data, accounts receivable 
data, inventory and availability 
data, etc., as and when these are 
needed. 

—Paperwork and communica- 
tion problems will continually 
grow and become more complex. 
Only a ‘total’ data processing 
system will bring them under con- 
trol. At the same time, the 
‘discipline’ introduced by ADP 
will force management to decide 
what information they really need. 

—Factory and office will be 
linked more closely by the web of 
information. 


Developing ‘ flows’ 
of information 


The I.L.C. concept is based on 
the belief that in any business there 
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is a limited number of natural in- 
formation ‘areas’ or ‘flows.’ 
Each forms a chain of events from 
which various by-products can be 
extracted. But for 
efficiency they must be centred on 
one data processing ‘hub, 

Ihe I.L.C.’s 


flows are: 


maxtmum 


basic information 
i1—Sales and customer accounting. 
2—Production and inventory con- 
trol. 
Payroll and labour accounting. 
Materials and payables account- 
ing. 

A fifth flow—largely a by- 
product of the others—is the build- 
ing up of _— information 
customers, vendors, products, sales 
territories, salesmen, and so on. 

Other may identify 
different flows; a wholesale firm, for 
instance, would probably need one 
for transport and distribution. But 
the basic principle is applicable to 
all types of enterprise. 

The flows are 
self-contained; may produce 
output which becomes input to 
another. For example, pre-billing 
against availability in Flow 1 
(above) is linked to production and 
inventory control in Flow 2 


on 


businesses 


not necessarily 


one 


Usually a flow originates from 


one piece of a paper. Consider 


sales and customer accounting. It 


Starts with the entry into the 
information area of a completed 
order form. From this, and also 
from standing files and secondary 
documents, it is possible to: 

Calculate freight charges. 

Produce the invoice. 

Update the 
able ledger. 

Age the account. 

Print statements. 

‘Record the receipt of cash. 

Obtain sales statistics. 

In fact, the flow starts with the 
design of the order form, since 
this largely determines the infor- 
mation which can be extracted 
from the and customer 
accounting cycle. And to design 
forms which meet future as well 
as present needs, systems engineers 
must know a great deal about the 


accounts receiv- 


sales 
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company’s short- and 


plans. 


long-term 


How an integrated 
system works 

The I.L.C. breakdown of infor- 
mation flows is not revolutionary. 
But the way in which flows are 
controlled presupposes radical 
changes in line authority and up- 
sets some of the accepted principles 
of organization. 

Take the sales and customer 
accounting flow in its present form. 
Strung on to it are various working 
units: order processing, machine 
accounting, shipping, accounts re- 
ceivable, customer service, credit, 
and so on. These report to different 
divisions, mostly directed by men 
with specialized backgrounds and 
training. To reconcile the special 
ists’ ideas and needs is difficult. 

Under the ‘hub’ — system 
envisaged by I.L.C. the input 
output units on each flow are con- 
trolled by an information flow 
director. The I.F. directors, to- 
gether with the director of the data 
processing centre, report to a top- 
level administrator. 

The main purpose of each flow 
is to collect and prepare informa- 
tion for the data processing hub; 
its secondary purpose, to distribute 
this, after processing, to the 
specialist For example, 
details of stores receipts and issues 
are passed to the hub, where the 
inventory files are updated and 
summaries or analyses are made 
for such departments as production 
control and purchasing. 


areas. 


Each input/output unit is re- 
garded as part of the total systems 
and paperwork set-up: it has no 
line authority or responsibility to 
the specialized areas of finance, 
manufacturing, marketing and 
distribution. (For example, 
‘accounts payable’ and ‘ accounts 
received ” input/output units 
and not ‘ accounting * units.) 


are 


Basic files belong to the data 
processing hub, but the methods of 
updating them are part of a given 
information flow. O. and M. 


specialists, who normally report to 
a company secretary or controller, 
are part of the line operation which 
includes total data processing. 
(Thus it is possible to achieve a 
much link between the 
people design routines and 
those who have to work them.) 
Finance, manufacturing, mar- 
keting, etc., place demands on the 
total information centre through 
the senior administrator to whom it 
reports. They are responsible for: 

Deciding what information 
they need to do their jobs properly. 

Reporting well in advance any 
expansion of their demands on the 
system. 

Evaluating the information 
provided by the system. 

Using the information to 
keep top management advised of 
developments in their special areas. 

Directly controlling a ‘ domes- 
tic’ staff to maintain specialized 
records and to service the profes- 
sional staff. 


closer 
who 


Commonplace 
in ten years ? 

The hub system described here 
is only an much detail 
has to be filled in, and the frontiers 
of some existing empires have to 
be breached. For what it proposes 
is the complete systematization of 
the company’s methods. By separat- 
ing the ‘intellectual’ and ‘ mec- 
hanical’ parts of each business 
area, it allows professional men to 
concentrate on their specialities. 
They interested only in the 
accuracy of the final information 
and not in the ‘ mechanics’ of pro- 
ducing it. 


outline ; 


are 


The setting up of such a system 
does not depend on the introduc- 
tion of a computer. But it creates 
situations in which the powers of 
a computer can be exploited more 
fully than they could be under a 
piecemeal system of _ business 
organization. 

In ten years’ time it may be 
commonplace. Revolutions have a 
habit of moving to a climax more 
quickly than many forecasters 
realize. END 
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ELECTRONICS 


By PETER SPOONER 


Editor, ‘ Business’ 





Fifth annual progress report on the 


development and use of digital 


computing systems by British firms 


HE 1957 progress_ report 

summed up the position in these 

words: By October this year 
about 16 commercial installations had 
been made. By October next year 
the number may rise to four or five 
dozen. 

In fact this prediction has turned 
out to be more accurate than most, 
particularly as electronic data pro- 
cessing is a field where, until recently, 
manufacturers’ representatives joked 
among themselves that “every inquiry 
was an order and every order an 
installation.” 

The current estimate of about 55 
commercial installations excludes, 
as in previous reports, the simpler 
types of electronic multiplier or 
calculator. Of these, between 700 
and 800 are now in use. 

There are also about 70 so-called 
‘scientific’ computers. Some are 
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working on pure research problems 
at universities and government 
establishments; but others are doing 
‘production’ jobs—in such fields as 
engineering design—for industrial 
firms. 

To give the exact installation 
figures is difficult because: (1) the 
position is changing rapidly; and 
(2) users and prospective users are 
becoming more reluctant to release 
information on their ADP plans; and 
(3) ‘Installation’ is interpreted in 
various ways. (It may mean the 
delivery of equipment to a customer’s 
premises; the passing of an accept- 
ance test; or the point where the 
equipment does its first ‘regular’ job.) 
Setback in sales. For the computer 
manufacturers it has been a rather 





*Previous reports have appeared in the November 
issues of BUSINESS Journal of Management 
each year since 1954. A few reprints of the 1957 
report are available, free of charge, on request. 


disappointing year. Few of them 
have sold as many machines as they 
had expected. 

Some have had to cut back their 
production plans, possibly delaying 
the delivery of work in progress. 
Several are faced with slightly em- 
barrassing gaps in their order books. 

One reason is the financial uncer- 
tainty of the early part of the year. 
Another—probably stronger— is that 
many prospective buyers have decided 
to ‘wait and see’ what the first batch 
of installations really achieves. 

Now it isa buyer’s market. About 
a dozen manufacturers have some- 
thing hard-and-fast to sell. And as 
their systems emerge from the 
development period and are offered 
on reasonably short delivery, the 
queues seem, perversely, to shrink. 

However, the manufacturers be- 
lieve that next year will see a different 
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story. They are confident that 
operational reports will do more than 
anything to coax the many firms who 
are hesitating on the brink of elec- 
tronic data processing. 

Also they are heartened by a 

realization that the potential market 
is bigger than was originally thought. 
The industrial and commercial giants 
are not going to be satisfied with one 
computer apiece; and smaller organ- 
izations are rapidly being brought 
into the picture. Moreover such 
excellent prospects as the banks, the 
insurance companies and the nation- 
alized industries are still largely 
uncommitted. 
The first jobs. Most of the present 
commercial installations have taken 
over routine jobs which were pre- 
viously done by punched card or 
semi-mechanized systems. Few 
users have broken new ground. 

Payroll, of course, is still popular: 
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Large-volume stores: First reports 0.K. 


This year British firms have obtained some working experience 
of magnetic tape and film storage systems. In volume it is not 
much ; but the first reports are reassuring. 


Teething troubles were less than was generally expected. The 
much-quoted ‘dust bogy” has in fact caused very few difficulties. 


Proof of the pudding is that several firms have already 

transferred vital commercial records to magnetic tape or film— 
without bothering to cover themselves by running punched card or 
other records in parallel. 


Three British computer manufacturers have now put large- 
volume magnetic stores into the field. 


National-Eiliott have 11 installations (listed on page 41) of their 
unique film storage system. 


IBM United Kingdom have three tape installations (at the U.K. 
Atomic Energy Authority, Aldermaston, ICi Paints Division, and 
Rolls-Royce). 


Ferranti have one in Britain (ICI Dyestuffs Division) and 
one abroad (Svenska Flygmotor, Sweden). For these they have 
used American-built ElectroData tape machines. 


Theoretically one of the big advantages of tapes or films is that 
the record information on them can be updated by erasing and 
rewriting. In fact the usual practice is to transfer both changed 
and unchanged data to a new tape or film as each computing run 
is made. 


This reduces the danger of vital records being lost because of 
faults in the rewriting system. If the new tape is garbled, the user 
still possesses the cumulative records produced during the previous 
run, plus the current data on punched tape or punched cards. 
Therefore the routine can be repeated when the fault has been 

put right. 


As a further safeguard, the user can adopt ‘three generation’ 
working—holding each tape or film intact until the next two 
updated tapes have been produced satisfactorily. 





it figures in the programmes of at 
least 30 per cent of the firms which 
have ordered or actually got 
computers. But the records main- 
tained by Business show that more 
and more attention is being paid to 
such operations as production plan- 
ning, production control, inventory 
control, material scheduling and 
costing, order processing, sales 
analysis and sales forecasting. 


Efforts are now being made to 
‘integrate’ some of these—and it is 
there, perhaps, that computing 
systems will find their most profitable 
uses during the next few years. 


A few companies have begun 
to apply statistical or operational 
research methods day-to-day 
business problems. However it 
would be unrealistic to expect 
immediate advances in this direction. 
Computer users have clearly chosen 
to walk before they run. 

Three facts emerge from a rather 
jumbled picture: 


1—The average installation is 
grossly under-worked at present. 
Some machines operate productively 
for only about ten hours a week (out 
of a potential 100 hours or more!). 
Yet even they are on the point of 
proving to be good investments, 
allowing for the fact that a large 
proportion of the initial program- 
ming and systems re-organization is 
usually written off against further 
developments. Case-histories in the 
June 1957 and June 1958 issues of 
Business show that savings can be 
made when a small computer takes 
over one or two fairly simple jobs. 


What they 


@ Basic cost of a 


to 


Much bigger rewards await the firms 
which manage to develop ‘integrated’ 
systems. 


2—Britain, like the USA, has 
already produced its computer 
‘failures’. At least two expensive 
installations are temporarily under 
dust-covers—although they are com- 
posed of equipment which is being 
used successfully by other firms. 


3—It is now apparent that, in the 

past, too arbitrary a distinction has 
been drawn between ‘scientific’ and 
‘commercial’ installations. Some of 
the former are doing things which 
are strictly commercial in purpose; 
and before very long some of the 
latter will be applying mathematical 
or scientific principles to matters 
which directly concern general man- 
agement. For this reason it is better 
to classify the bulk of the present 
commercial work as ‘clerical’. 
New equipment. Five new British 
computers have been announced this 
year: Elliott 802, Emidec 2400, 
Hollerith 1400, Metrovick 1010, and 
Pluto. 

Two of these are in the high-price 
range. It seems, however, that 
manufacturers have come to the con- 
clusion that there is only a very small 
market in Britain for installations 
costing more than £250,000. So 
despite the softening of dollar import 
restrictions, there is not likely to be 
much competition from such large 
American data processing systems as 
the Univac II, the IBM 700 series, the 
Burroughs 220 and the National 304 
(although IBM are to supply a 705 to 
the Royal Army Pay Corps and have 


cost 


computer with minimum input and 


facilities ranges from about £20,000 to £80,000. 
@ The addition of large-volume storage and fast output printing doubles or 


even trebles the basic cost of the computing unit. 


installed four machines of this series 
on the Continent.) 


Much of the current development 
is concerned with peripheral equip- 
ment, notably high-speed output 
printers. Two fundamentally differ- 
ent achievements in this field (by 
Creed and Rank Precision Industries) 
are being shown at the Electronic 
Computer Exhibition as ‘experi- 
mental models’, obviously to test the 
response of potential users. At a 
more advanced stage are: 


—The Decca 
storage unit. 

—The Ferranti magnetic tape-to- 
printer converter system (already 
installed). 


twin-tape magnetic 


—The Solartron Electronic Reading 
Automatum (due for delivery in 
three months). 


‘Integration’ medium. There 
rapidly developing interest in punched 
paper tape—once dismissed as too 
slow for extensive use in commercial 
data processing systems. 

Creed have introduced a new out- 
put punch which is ten times as fast 
as any available hitherto. The first 
batch of production models has been 
sold to a number of computer 
manufacturers. 

Many office equipment firms are 
developing the ideas of (1) trans- 
mitting computer data by telegraph; 
and (2) punching tapes as an auto- 
matic by-product of conventional 
typing, calculating or book-keeping 
operations. This particular concept 
of ‘integrated data processing’ has 
been grossly over-simplified: for 
example, people talk blithely about 


is a 


output 


Average for a 


‘complete’ installation of this sort is about £150,000. To date, no 
commercial installation in Britain has exceeded £250,000. 


@ The most expensive commercial data processing system to be developed 


in Britain is the Ferranti ‘ Perseus.’ 


But the first two installations are going abroad. 


@ Costs show signs of rising. Basic computers are affected less 
than input, output and storage equipment. 
@ Computer manufacturers generally offer their systems on rental terms 
as well as for outright purchase. 
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the ‘common language’ medium when 


there is in fact a regrettable lack of 


standardization in punched tape 
codes. But it is plain that some- 
thing pretty useful will be left when 
the extravagant claims have been 
washed away. 


What the manufacturers 
have achieved this year 

As usual, this survey concludes 
with a short report on the progress 
made by each of the manufacturers 
ef digital computers and associated 
equipment. 


> The first National-Elliot 405 
system—at the City Treasurer’s 
Office, Norwich—has been working 
well since April 1957. During the 
past 12 months it has been joined in 
the field by 1! more installations. 
All but one of them have magnetic 
film auxiliary storage, the unique 
system to which the manufacturers 
are now firmly wedded. 


National Cash Register Co. Ltd., 
say that another dozen firm orders, 
some from abroad, are in the process 
of execution. 

Current users of their £100,000 
£150,000 data processing system 
include: ICI Nobel Division; the 
National Gas Turbine Establishment; 
Unilever; the Board of Trade; 
Littlewoods Mail Order Stores; 
British Insulated Callenders Cables; 
the National Research Development 
Corporation; Newton Chambers; 
Albert E. Reed; Radio Rentals; and 
the North Western Gas Board. The 
jobs which they are doing initially 


range from payrolls (at least four of 


these) to linear programming and 
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scientific work on turbo-jet formulae. 

Because of their success with the 
magnetic film store, NCR’s market- 
ing policy has been to concentrate on 
large-volume paperwork operations. 
Although they recognize the potential 
value of ‘new’ applications—for 
example, in operational research 
and the more advanced forms of 
management-by-exception—they 
believe that computer work should 
normally start with a clearly defined, 
large-scale job (e.g. payroll or stock 
control) and then develop into a 
fully integrated system. 

The 405 installation at their head 
office has been used mainly for 
demonstration and the ‘debugging’ 
of programmes for prospective users. 
However, a second machine—to be 
installed next will undertake 
service bureau work. 


>» The National-Elliott 405 is made 
by Elliot Bros. (London) Ltd. This 
old-established electrical engineering 
firm also make—and market them- 
selves—two comparatively small 
scientific machines, the 402E and the 
402F, at ten of which have 
been installed. 

Now they are introducing the 802, 
which uses printed circuits, tran- 
sistors and magnetic cores, and is 
not much bigger than an office desk. 


year- 


least 


Apparently the new machine has 
prospects in well as 
scientific data processing. A similar 
computing unit is being used in the 
Type 609 process information system 
developed by another member of the 
Elliott-Automation group—striking 
evidence of the 
electronic data processing equipment. 


business as 


‘universality’ of 


> In April—four years after the 
inauguration of J. Lyons & Co.'s 
‘electronic office’—the first produc- 
tion model of LEO II left the 
London factory of Leo Computers 
Ltd. It has been installed by 
Stewarts and Lloyds at Corby. 
Initially it is doing payroll, but more 
ambitious jobs are being programmed 
for it—including an ore-scheduling 
procedure which combines linear 
programming techniques with day- 
to-day production control. 
Another machine was installed in 
September by the Imperial Tobacco 
Co. Lid... W. D. & H. O. Wills 
Branch, at Bristol, where it is to carry 
out a series of comprehensive invoic- 
ing, citdit control, accounting and 
statistical jobs. The most powerful 
LEO II built to date, it incorporates 
the Samastronic printer, and Ferranti 
magnetic drum auxiliary storage. 
This leaves three machines in 
various stages of assembly at the 
factory. They are for: 
The Ford Motor Company Ltd. 
(spare parts invoicing and stores 


control). This machine is now 


undergoing final acceptance trials. 


Leo Computers’ own data process- 
ing service (to supplement the 
LEO I and prototype LEO II 
already in use). 

The Ministry of Pensions and 
National Insurance, Newcastle (for 
payroll, wages accounting and 
statistics). 

be the 
first to incorporate magnetic tape 
storage (Leo Computers are using 
Decca equipment). Some details of 
their appear in the 


The service machine will 


service work 


EMIDEC 2400—now being built 
by E.M.I. Electronics Ltd.— 

is the biggest of the five new 
data processing systems to be 
announced this year. The project 
is sponsored by the National 
Research Development 
Corporation. 





article on pages 50 to 54 of this issue. 

The cost of an installation varies 
between approximately £110,000 and 
£180,000 according to the equipment 
supplied. 

Leo Computers are still working 
on a method of automatically 
‘reading’ original documents. This 
appears to be a cross between 
electronic scanning (not character- 
recognition) and mark-sensing. 


» Since November last year, The 
British Tabulating Machine Co. have 
delivered about 20 Hollerith Hec 
computers. This means that about 
30 of these small, low-priced 
machines are either in use or in the 
process of being installed. 

All of them are Hec 4's or 
Type 120I’s. The first delivery of 
the Type /202, which has much 
larger magnetic drum storage, will 
take place in mid-1959. 

Many of the current machines are 
being employed on payroll, but there 
is also a number of statistical or 
scientific applications. On a Hec 
computer at one of their Letchworth 


factories, BTM are developing an 
advanced system of integrated pro- 
duction planning and control. 


The company have now begun to 
release information on a new and 
considerably larger machine, the 
Type 1400. This will probably be 
ready in 1961. Unlike Hec—which 
is an all-punched-card machine—it 


will use various input/output/storage 
media. Installations will cost 
between £100,000 and £150,000. 


The joint effort by BTM and the 
Laboratory for Electronics, Boston, 
Massachussets, produced a big com- 
puter called Diana, the most interest- 
ing feature of which is a very large 
capacity file drum. This machine 
is now at BTM’s Research Labora- 
tories, where further experimental 
work is being carried out on it. 
Meanwhile the drum—its main com- 
mercial legacy—is being developed 
as a form of random-access storage. 


Nothing has emerged from Com- 
puter Developments Ltd., set up in 
1956 by BTM and GEC. Something 
may do so next year. At a guess, this 
jointly-owned development company 
is working on data processing equip- 
ment in the lower-price range. 


Meanwhile, BTM are still selling 
plenty of their electronic calculators 
and multiplying punches, some 500 
of which have now been installed. 
The latest of the line is the 555 
virtually a  ‘plugged-programme 
computer’. Half-a-dozen of these 
have now been delivered to users in 
Britain and Australia. 


The proposed merger between 
BTM and Powers-Samas should be 
finalized early next year. How it 
will ultimately effect the two com- 
panies’ development and marketing 
policies—and also their respective 


Eleven of the 12 National-Elliott 405 
systems now installed in Britain use the 


manufacturers’ unique method of 


storing large quantities of 


lines of electronic 
remains to be seen. 


equipment 


> Since last year’s survey was 
made, IBM United Kingdom Ltd. 
have installed three JBM 650 
computers. The total is now eight, 
including the 650 at their London 
data processing centre. 


The new installations are: 


—National Coal Board (costing and 
payroll). 


A.C. Nielsen Co. (market research 
calculations and analyses). 
Cheshire County Council (costing 
and payroll). 


All of these are ‘basic’ machines. 
The only 650°s with magnetic tape 
storage are at ICI Paints Division 
(factory costing and material control) 
and Rolls Royce (scientific work, 
parts scheduling, material control, 
cost records, etc.). 


Four of the present batch of 
installations were built at the com- 
pany’s Greenock factory. 

There is still only one of the big 
American-built machines in Britain: 
the 704 at the United Kingdom 
Atomic Energy Authority, Alder- 
maston. This is to replace shortly 
by a 709. In just over two years’ 
time, IBM are to supply a 705 
(approximate cost: £750,000) to the 
Royal Army Pay Corps. 
the 


two 


Recently 
announced 


have 
machines: 


company 
new 


data on 35mm. magnetic film. Left-hand 
picture shows an operator loading 
a film magazine into the ‘memory ' unit. 
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(1)}—The 7070 fully-transistorized 
data processing system, which is 
designed for either commercial or 
scientific use, and lies between the 
650 and 700 series, and (2) the Type 
628 magnetic core calculator, with 
control panel programming giving 
up to 160 programme steps. 

During the past year IBM have 
made big reductions in the purchase 
prices and rental charges for their 
electronic equipment—up to 30 per 
cent in some cases. 


» The number of Deuce installations 
has risen from 12 to 22. This 
includes five machines which the 
English Electric Co. are using them- 
selves—three in their Stafford and 
London service bureaux. 

Among the outside users are: 
The National Physical Laboratory; 
The Royal Aeronautical Establish- 
ment; Bristol Aircraft Co. (who 
installed a third Deuce this year): 
Short Bros. and Harland; British 
Petroleum Co.; New South Wales 
University of Technology; The 
Central Electricity Generating Board; 
and Glasgow University. 

Initially the emphasis was on the 
aircraft industry; now it is swinging 
towards nuclear power and other 
industries. Most of the machines 
in use are doing mathematical and 
engineering design work, but soon 
there will be some strictly commercial 
installations. 
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English Electric’s policy is geared 
to the belief that one computer can 
satisfactorily handle both classes 
of work if the right peripheral 
equipment is available. Current 
developments in this direction— 
consolidated by the introduction of 
a Mark 2 version of Deuce- 
include: magnetic tape auxiliary 
storage; the ability to use all 80 
columns of the punched card input 
and output; and a ‘buffer’ system 
for storing information until it is 
needed for computation. 

One of the first magnetic tape 
machines will be installed at the 
company’s Stafford works, where 
systems studies are now being made 
in such fields as payroll accounting 
and production control. Another 
is to be delivered to the Norwegian 
Bureau of Statistics. 

Up to four twin-deck Decca units 
can be coupled to one Deuce 
computer. A full complement of 
tape units raises the cost of an instal- 
lation from the basic £49,000 (with 
minimum punched card input and 
output) to about £120,000. 

Some eight Deuces are now on 
firm order or under construction. 
Soon English Electric expect to be 
producing one per month. 


p> Ferranti Ltd. have delivered 37 
computers—more than any other 
British manufacturer—although only 
two of them are commercial systems. 


The current scoreboard is as follows: 
22 Pegasus computers (ten more than 
last November); nine of the original 
Mark 1* series, and eight Mercury 
scientific computers (which have now 
superseded the Mark 1*). 

Soon to be delivered are the two 
Perseus data processing systems 
which Ferranti have built for 
insurance companies in Sweden and 
South Africa. 

The two commercial systems in 
use at present consist of Pegasus 
computers with magnetic tape storage 
units supplied by the Electro Data 
Division of the American Burroughs 
Corporation. Users are ICI Dye- 
stuffs Division and Svenska Flyg- 
motor, a Swedish aircraft manufac- 
turer. In the magnetic tape systems, 
new ‘converter’ equipment translates 
data from one form to another 
independently of the computing 
operations. 

Ferranti are greatly interested in 
commercial work, despite the success 
of their machines in the universities, 
the aircraft industry and other 
scientific fields. The current pro- 
gramme includes development work 
on: 

Pegasus: a new version is about to 

materialize. 

Perseus: soon to be marketed in 

Britain at a cost of approximately 

£300,000. 

~Direct punched card input systems, 
using all types of card. 

The attachment of high-speed 

tape punching equipment. 


» From Powers-Samas Accounting 
Machines Ltd. comes a new data 


processing system called Pluto. 
Larger and more versatile than the 
original Programmed Controlled 
Computer, it is a result of collabora- 
tion between Powers and Ferranti 
(announced in 1954). 

Deliveries of the PCC are begin- 
ning to gather momentum. At the 
end of October this year, six were 
either installed or on their way over- 
seas (to Australia, Germany and 
France). Moreover, Powers antici- 
pate that the total number of 
deliveries will have risen to at least 
26 by the end of December. They 
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The first commercial installation of a 
Pegasus computer with magnetic 

tape storage and tape-to-printer 
converter equipment. Right-hand 
picture: One of the features of the 
new version of Pegasus is this 
magnetic drum, with nearly double the 
storage capacity of the earlier type. 





now report that about 120 orders are 
outstanding. 

One of their major contributions 
in the ADP field is the Samastronic 
high-speed output printer, available 
with or without tabulating unit. 
This is figuring in computer installa- 
tions made by several manufacturers. 

The company’s current programme 
includes work on: improved methods 
of input and output; the develop- 
ment (with other firms) of a new, 
low-priced computer valve with the 
speed of a transistor; and a new high- 
speed printer. Presumably these 
activities will be dovetailed with 
development work by the British 
Tabulating Machine Co. when the 
proposed merger is finalized. 


» The computer policy of Burroughs 
Adding Machine Co. is in a state of 


flux—largely because of the recent 
softening of dollar import restrictions. 

The American-built E/0/—a small 
scientific and statistical machine with 
pinboard programming—was intro- 
duced to the British market about 
18 months ago. Since then two have 
been installed: one by the Gloster 
Aircraft Co. (for aircraft design) and 
the other by British Petroleum (for 
oilfield calculations). 

Much development has gone into 
the E/0/, which can now be fitted 
with punched tape or punched card 
input and punched tape output. The 
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basic price of £16,400 may rise, with 
ancillary equipment, to about 
£20,000. Plans to manufacture this 
machine in Rritain have been 
scrapped, but a French-built version 
should be available here by 1960. 

In the States the Burroughs 
Corporation market two large-scale 
data processing systems, the 205 and 
the recently-introduced 220. Tech- 
nically, these are ‘available’ in 
Britain, but it is unlikely that either 
of them will be installed here for 
some time. The British company 
summarize their current policy by 
saying that ‘they are seeking orders 
for the E/0/ and are prepared to take 
firm orders for the bigger systems.’ 


> Standard Telephones and Cables 
Ltd. say that they are now making 
Stantec-Zebra computers at the rate 
of ‘seven or eight per quarter’ and 
can offer delivery in under six months. 
A small number of these low-priced 
machines are already in use in 
Britain and overseas. Applica- 
tions, mostly scientific, include the 
analysis of data from aerial survey 
photographs and also aircraft design 
calculations. 

For J. Bibby and Sons Ltd. a 
Stantec-Zebra is doing ‘industrial 
mathematics’ concerning the opti- 
mum use of currently-available raw 
materials in animal feedingstuff 
mixes. 


No further information has been 
released on the large-volume external 
storage systems which may eventually 
make this computer more suitable 
for routine commercial work. 


> Metropolitan Vickers Electrical 
Co. Ltd. quote a six-month delivery 
period for their low-priced scientific 
and mathematical computer, the 
Metrovick 950. A few machines of 
this series have been installed. 

Now the company are developing 
the /0/0, a larger and more versatile 
computer for ‘data processing and 
real-time process control’. This is 
at an ‘advanced design stage’ and the 
first production model may be ready 
by mid-1959. 

The /0/0 has a large magnetic 
core store, backed by two types of 
magnetic drum. Various ancillary 
units can be coupled to it, including 
the Samasti onic high-speed out- 
put printer and the Decca twin-tape 
storage unit. A unique feature is its 
‘data scanner, which _ transfers 
information between the fast-access 
store and all ancillary equipment. 

Junction transistors on printed cir- 
cuit boards are used throughout. The 
result is a notable reduction in size: 
the basic computing unit, including 
working store and control desk, takes 
up only about 16 square feet. 


> Unlike the other computer manu- 
facturers, E. M. I. Electronics Ltd. 
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have had to sell on ‘futures’ during 
the past year. Their score, never- 
theless, is five EMI DEC 11/00 systems. 

The first, for the British Motor 
Corporation’s order procedure 
between their and distri- 
butors, will be made next Spring. 
Another machine will be used for 
demonstrations and for some aspects 
of the clerical work of the whole of 
the Electric and Musical Industries’ 
group. 

The next installation, scheduled for 
next Summer, will be at Boots Pure 
Drug Co., Nottingham. This will 
process branch orders and maintain 
a perpetual inventory of the 60,000- 
odd lines stocked by Boots’ ware- 
houses. After it will come machines 
for: 


factories 


—Glaxo Laboratories (invoicing, 
home sales accounting and statist- 
ical work). 

—ICI 
stock 
procedures). 


Plastics Division (invoicing, 


control and_ distribution 


From their late start in the digital 
computer field EMI have drawn the 
advantage of being able to exploit 


fully such ‘new’ components as 
printed circuits, transistors and ferrite 
cores. 

Also under construction at the 
company’s Hayes factory is EMIDEC 
2400, a more advanced data pro- 
cessing system said to be capable of 
‘handling the clerical work of the 


MID-NOVEMBER, 1958 


largest organizations in Britain’. 
This project is being sponsored by 
the National Research Development 
Corporation. 

For the EMIDEC 1100 machines 

the purchase price, including one 
year’s maintenance, ranges from 
£100,000 to £200,000. EMI are also 
prepared to supply machines on a 
rental basis under a three- four- or 
five-year contract. 
»> There is further news of 
developments by the Univac Com- 
puter Division of Remington Rand 
Ltd. It seems that during the past 
year this company have continued 
to make systems investigations into 
applications of _ their 
medium-sized Univac File-computer. 
> Solartron Electronic Business 
Machines Ltd. have been concentrat- 
ing on the ERA electronic reading 
automatum, first demonstrated in 
February last year. Within three 
months a production model is to be 
delivered to the Nottingham head 
office of Boots Pure Drug Co. There 
it will read printed tally roll informa- 
tion prepared by special cash registers 
at branch shops, and will feed this 
into a custom-built analyzing com- 
puter supplied by Elliott Bros. 

The ERA set-up will be comple- 
mentary to Boots’ EMIDEC order 
processing system. For the time 
being there will be no ADP link 
between them. 


no 


potential 


> Decca Radar Ltd. have made good 
progress with their Type 3000 twin- 
deck magnetic tape storage unit. 
This is being supplied to several 
British computer manufacturers, and 
orders have also been received from 
the Continent. 

The 4in. tape travels at 104in. per 
second; can be stopped, started or 
reversed in less than 10 milliseconds. 
Capacity of a 3,600ft. spool is 33 
million binary digits. 

Decca say that they are now work- 
ing on new developments in digital 
computing. 

m» As the largest British manu- 
facturer of punched tape equipment, 
Creed and Co. Ltd. have had a stake 
in ADP since its early days. Now 
they are introducing new machines 
designed specifically for computer 
output systems. These _ include: 

A high-speed tape punch which 

works at 3,000 words per minute. 

An experimental tape-operated 

printer (mentioned earlier) which 

works at 1,000 words per minute. 


> Last year the president of the 
American Haloid Corporation fore- 
cast (Business, August 1957, page 65) 
that xerography, the new electro- 
static reproduction process, would 
be used in computer output systems. 
Since then their British associates, 
Rank Precision Industries Ltd., have 
built an experimental model of a 
‘ revolutionary * high-speed printer. 

It works non-mechanically. Out- 
put information is ‘ written’ on a 
cathode ray tube. From this it is 
instantaneously copied by a Copyflo 
xerographic unit. 

The experimental model prints 
1,500 lines per minute. In produc- 
tion models, this may be doubled. 
The results of development work by 
Haloid suggest that even higher 
speeds are practicable. 

Whereas mechanical output print- 
ers produce multi-part sets of forms 
by using pre-printed continuous 
stationery interleaved with carbon, 
the xerographic unit makes either 
two or four copies side by side. 
Production models will be ‘ pro- 
grammed ° to print forms simultane- 
ously, thus avoiding the use of 


pre-printed stationery. END 
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Tape Punc 


the world’s fastest 


Records computer data in 5-, 6-, 
7- or 8-track punched paper tape 
at 300 characters per second— 
up to TEN TIMES the speed of 
output punches hitherto generally 


available. 


See it in action on 


ALSO BE SURE NOT TO MISS THE NEW :— 


@ Creed 100 character per second output printer. 

@ ‘Creedomat’ tape punching/reading electric typewriter. 

@ Creed Teleprinters and Punched Tape Equipment for data transmission, tape preparation, 
verification, comparison, reading, recording, winding, etc. 


Creed & Company Limited 
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Low-cost computing may 


speed up product 


research and development 


Analogue Machines 


Solve Many Problems 


By R. FATEHCHAND B.Sc., Ph.D., Computational Laboratory, 


NDUSTRY has at its disposal 
| two basic types of computer: 

digital analogue. Their 
applications are complementary 
rather than competitive. 

It is the digital machines which, 
because of their versatility on general- 
purpose data processing, have got such 
spectacular publicity. But analogue 
computers—generally simpler and 
much cheaper—are being used in- 
creasingly and are proving invaluable 
in the fields for which they have been 
designed. 

Broadly 
are in: 


and 


their main applications 


~—Industrial research. 


—Product design and development 
(including simulated testing). 
—Process control. 
As calculating devices, they are 
used primarily for the speedy solution 
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of differential equations. Ina matter 
of minutes (sometimes seconds) an 
analogue computer can get the 
answer to mathematical problems 
which might otherwise take weeks to 
solve. Thus a firm which uses one 
may be able to make big savings in 
development costs and time. 

However, digital computers can 
also solve long and involved mathe- 
matical problems in a tiny fraction 
of the time which would be taken by 
a mathematician with an ordinary 
desk calculator. What, then, are the 
fundamental differences between the 
two types of computer? 


Where they differ 

Both accept information (usually 
numerical), perform arithmetical 
calculations on it, and _ present 
the results to some _ convenient 





Birkbeck College 


output device. But they do these 
things in very different ways. 

With analogue computers, 
‘components’ of the problem 
translated into physical quantities 
as—for example, shaft rotations or 
voltages. Today nearly all analogue 
machines simulate problems elec- 
trically (that is, the problem’s com- 
ponent parts are represented by a 
number of electrical quantities such 
as voltage or current) though the 
same thing can be done mechanically. 

With digital computers, as the 
name implies, the numbers are 
operated on directly in their digital 
form, and are represented by discrete 
events such as electrical pulses. 

Thus, while analogue computers 
handle continuous processes, a digital 
machine deals only with numerical 
quantities as finite numbers of 
significant figures. 


the 
are 
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Since digital machines are more 
accurate and can do both commercial 
and scientific work, it might be 
asked why analogue machines are 
used at all. But apart from their 
much they the 
following advantages: 


lower cost, have 


1—The operational speed on certain 
calculations where the 
are dealt with simultaneously can 
be much higher than is reasonably 
possible with a digital machine. 


variables 


No highly-trained team of pro- 
grammers is 
digital machine. 


needed, as with a 


The high operational speed 
enables the machine to simulate, 
short- 
the 
missiles. one 

the flight 
would correspond to one second 


on a ‘real’ time-scale, 
such as 
Thus, 


missile 


duration 
flight of 
second of 


problems 


in computer operation time. 


The 
enables actual parts of the system 


‘real’ time-scale operation 
under test to be incorporated in 


the machine. 





GETTING IT TAPED. Analogue systems 
can be built from mechanical as well as 
electronic components. Air Trainers Link 
Ltd. supply kits of parts and also offer 
The 


parts—interconnected by steel tapes— 


an advisory service on their use. 


can be assembled into working models 
of a variety of mathematical problems. 


MID-NOVEMBER, 1958 


5—The machines are working models 
of the problems under study, and 
as such provide physical insight. 


What they are doing 

The following examples give some 
idea of the wide range of uses to 
which analogue computers are being 
put. (Other fields 
machines are being used increasingly 
include petroleum plants and the 
nuclear power industry). 


where these 


SYNTHETIC ROAD TESTS 

A _ general-purpose analogue 
computer by Short Brothers 
Harland Ltd. is being used in the 
Technical High School at Brunswick 
for research work on the effect of 


and 


uneven road surfaces on projected 
vehicle suspension systems. Aim of 
this research is to help the German 
car industry to determine the type 
of suspension system best suited to 
the needs of new lorries and heavy 
haulage vehicles. 

Method 
cor puter 


give the 
equation in which 
such the type of axle, 
suspension and chassis, and also the 
different types of bumps and depres- 


used is to 
an 


factors as 


sions on the road surface, are repre- 
sented by various electrical voltages. 


When the simulated suspension 
system is ‘driven’ over the bumps, a 
trace on the computer’s cathode ray 
tube indicates the actual movements 
of the chassis and axle arrangements. 
By manipulating certain switch con- 
trols, research workers can change 
such values as the stiffness of the 
suspension springs, pressure in the 
tyres, or damping of the shock 
absorbers, until a system is found 
which gives the best over-all results. 

The computer does in an hour a 
job that would normally take weeks. 
Also the results obtained far 
more accurate. 


are 


AIRCRAFT CALCULATIONS 

Short Brothers are also using their 
analogue computers tosolve problems 
on the aircraft manufacturing side of 
their business. Examples concern 
wing flutter and dynamic analysis. 
TRAIN PERFORMANCE 

The British Transport Commission 
have installed an analogue computer 
in the office of its Chief Electrical 


Engineer (shown in the photograph 
on the opposite page). This will 
handle problems of acceleration, 
deceleration, speed, time and dis- 
tance, and so give advance details 
of train performance with the new 
forms of motive power being 
under the _ railway 
modernization programme. 

This information will be used to 
compile revised time-tables, designed 
to make the maximum use of diesel 
The computer 
can also provide details of the current 
consumed and, most important, give 
the designers of the motors some 
indication of the temperatures likely 
to be attained by such equipment. 


introduced 


and electric trains 


What they cost 


One respect in which an analogue 
computer compares favourably with 
the price. Most 
standard models cost between 
£1,500 and £6,000, whereas the cost 
of a complete digital installation may 
be £100,000 or more 
example, the Minispace 
computer made by the 
Electronic Group Ltd. 
ten drift-corrected D.C. 
amplifiers with all the necessary 
input and feed-back components, 
potentiometers, control panels, etc. 
and costs £1,500. Larger analogue 
machines made by Short Brothersand 
Harland and English Electric cost 
between £5,000 and £6,000. Special- 
purpose installations may reach the 
digital computer price-range. 

In general, the cost of analngue 
computers is related to the number of 
amplifiers in the circuit of the 
machine, but most models can be 
enlarged on the ‘building brick’ 
principle, whereby two or more units 
are connected together as required. 

The flexibility of the equipment 
with the design. Broadly 
there are two ways of operating 
analogue computers. With the first, 
the elements of a problem are set up 
on the control panel by the position- 
ing of various switches. The second 
method makes use of patch panels 
and trays which can be removed 
from the machine and replaced with 
others on which different problems 
have been set up. 


digital type is 


For 
analogue 
Solartron 


comprises 


varies 


END 
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OME time ago a man walked 
into a computing centre 
with a ‘foolproof’ racing 
system. Would they test it? The 
centre did—and found several 
OrM U er flaws. Thus, by spending a rela- 
tively small sum, its originator 
avoided what might have been a 
disastrous investment during the 
next racing season. 


* © 
I j ) e- J | ; “o This example of mathematical 
data processing—with a strong 


commercial motive—shows _ that 
the potentialities of computer time- 
hire services are much wider than 
os many businessmen assume. 

er V] Ces Between the production’ of 
routine paperwork and the solu 
tion of esoteric mathematical prob- 
lems there is a rich and still largely 
undeveloped field. For even a 
simple *‘ yes’ or ‘no’ answer may 
be worth more to a client than 

masses of printed output. 


WHAT THEY DO + HOW TO USE THEM 


BY ALAN PETERS 


A pipedream— 
still unfulfilled 


The idea of service bureaux 
caught the imagination in the early 
days of electronic computers. Then 
it was widely forecast that they 
would cater for the business firms 
which were unable or unwilling to 
install machines. Each centre 
would electronically process stock 
records, sales records, payroll in- 
formation and other ‘raw mat- 
erial” from a number of businesses. 

Today, after five years’ working 
experience in Britain, the ‘ service” 
picture is quite different. The pipe- 
dream concept of co-operative 
business data processing may 


Ferranti’s data processing service 
is based on a Pegasus computer. 
Like other centres, it handles 
both scientific and commercial 


work for a variety of clients 
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develop in time ; it is only recently 
that suitable equipment has become 
generally available. But at present 
the accent is on one-shot and other 
special jobs in the scientific, engin- 
eering and statistical fields. 

Nevertheless this does not mean 
that most of the current service 
jobs are concerned with non-profit- 
making laboratory 
that there are no strictly commer- 
cial opportunities for the ‘ordinary’ 
business. 


research; or 


How the 
services began 


The first computing — services 
(apart from the Lyons * electronic 
office’) were set up by large elec- 
Elliott 


Bros., Ferranti and English Elec- 


trical engineering firms: 


tric. They started by doing a lot 


of work for their own organiza 


tions, and were naturally inclined 
to concentrate on basically similar 
work for others. It was, after all, 
a period of experimentation — of 
learning how to use computers. 
These origins are still apparent 
Much of the work of 


Electric’s two centres is concerned 


English 


with aircraft, electric traction prob 
lems, and the design of large elec- 
trical equipment. Ferranti’s centre 
spends a time 
on work for the aircraft industry. 
Elliott Bros. 


commercial jobs to their associates, 


good deal of its 


are leaving routine 
the National Cash Register Co 

Of course, there are big oppor- 
tunities in the use of 
computors on plant or product 
design and performance-rating. Nor 
are these restricted to ‘big’ projects. 


digital 


Recently one service bureau com- 
puter was given the task of design- 
ing springs for its own magnetic 
drum. Other, more typical jobs in 
this category are: 

Simulation of the perform- 
ance of electric trains pulling loads 
over specific routes. 

Investigation oi the long- 
term performance of nuclear re- 
actors. 

- Engineering calculations on 
pipe stresses, frame stresses, etc. 

Studies of water flow 
nected with the Thames Barrier 
project and other hydrological 
schemes. 


con- 


Calculations concerned with 
the performance of roll-damping 
fins for ships. 

Investigation of the effects of 
vibration in beams. 

Design work on transformers 
and other electrical components, 
chemical plant, oil refining plant, 


etc 


Scope for 
business maths 


Since the early days the range 
of work has broadened consider 
ably 


of statistical 


More use is now being made 
techniques in such 


diverse fields as: 


B.B.C. listener research. 


The computation of premium 
tables for insurance companies. 

Investigation into the relation 
between coal 
(for 


dust and pneumo- 
nicosis the National Coal 


Board). 


Quotation work concerned 
with company pension schemes. 


— The rationalization of rail- 
way freight charges. 

— Railway timetable calcula- 
tions (at least two computing cen- 
tres have had a hand in this). 

- An 


fessional 


official 
salaries 


survey of pro- 
(the results of 
which were published last month). 


Football pools forecasting. 


From statistics it is a short step 
to ‘industrial mathematics,’ the 
new ‘science’ which Lord Halsbury 
has forecast will become common- 
place essential by 
1977 because of fast 
ADP, may beat 
his Lordship’s target date). 


and virtually 


(and which. 


developments in 


Most of the computing centres 
have undertaken involving 
techniques. 


jobs 
operational research 
For example: 

used for 
performance-esti- 
production 


Simulation has been 
product 


mation, 


design, 
long-range 
planning, etc 

Linear programming has been 
used to solve transportation and 
distribution problems, work sched- 
uling problems, etc., and to ensure 
the optimum use of raw material 
or manufacturing facilities. 

In this field many people foresee 
the most 


puting 


profitable uses of com- 
services indeed, of 


company-owned computers). It is 


(and, 


better, they claim, to do something 
entirely new than to try to improve 
jobs which be done satisfac- 
torily by either manual or mech- 
anical methods 


can 


Remember that there is a strong 
affinity between such jobs as rail- 
way timetable calculation (where 
the aim is to organize the traffic 


From the production of routine paperwork 


to the solution of mathematical 


problems, 


there are opportunities for businesses 


of all types and sizes 


MID-NOVEMBER, 1958 





most efficiently on the available 
routes) and production planning 
(where the aim is to get the most 
profitable flow of work through 
the available plant). O.R. tech- 
niques are of universal applica- 
tion: and computers offer, for the 
first time, universal data process- 
ing facilities. 


Clerical work 
by proxy 

One reason why engineering 
design and similar jobs have domi- 
nated the scene is that in some 
respects they are easier to pro- 
gramme. A computer does arith- 
metic. The mathematics of the job 
is done by humans before the in- 
structions and data are fed into 
the machine. Thus it often hap- 
pens that a service job in the scien- 
tific field is only a faster way of 
doing something which is already 
being done — and doing it, more- 
over, in much the same way as 
before. 

Clerical data processing, on the 
other hand, involves a lot of 
planning and reorganization in the 
*make ready’ area. Programming 
extends beyond mathematics into 
business systems. It has to be 
geared to the needs of a specific 
firm. That is the more realistic 
side to the original concept of co- 
operative data processing services. 

Nevertheless there have been 
some striking developments in this 
direction — striking in their own 
right, and also as a foretaste of 
things to come. 

Starting at the ‘payroll level,’ 
the pioneering work has been done 
by LEO. This installation was 
designed to handle routine com- 
mercial jobs for Lyons, including 
payroll and the processing of daily 
orders from teashops. By Dec- 
ember 1955 it had begun system- 
atically to take over a 23,000- 
strong payroll for an _ outside 
organization—the Ford Motor 
Company, Dagenham. Employees’ 
time-cards arrived at the centre on 
Saturday morning and were pro- 
cessed over the weekend; printed 


§2 


payslips and summaries were 
delivered to Ford on Monday 
morning. Standing information 
and updated records were held at 
the centre. 

Later LEO began to service the 
Stewart and Lloyds payroll in 
much the same way. (This job has 
now been transferred to the client’s 
own machine.) Now the centre is 
handling similar work for three 
business firms, apart from Lyons 
and Ford, and one local authority. 
None of these new payrolls is 
vast: in fact the smallest concerns 
fewer than 1,000 employees. The 


clients are Tate and Lyle, Telfers, 


Kodak, and Greenwich Borough 
Council. 

LEO is also doing other regular 
commercial jobs, including 

— A van sales and stocks con- 
trol system for the Ever Ready Co. 

— Group pension. scheme 
renewals for the Eagle Star 
Insurance Co. 

These are in addition to their 
one-shot statistical jobs. 

No other computing centre has 
handled an outside payroll on a 
regular service basis. However, 
there have been notable develop- 
ments in such fields as production 
control. 

Samples: 

1—The IBM data processing 
centre produces parts breakdown 
lists for Belling and Lee whenever 
production plans are changed in 
the light of market conditions. This 
is estimated to have saved many 
thousands of pounds within a few 
months. (The job began after the 
company had seen a demonstration 
procedure at the centre.) 


When a company buys time on a 
computer it has the choice of 
doing the programming itself or 
getting the service bureau's expert 


programmers to do this. 


2—The English Electric com- 
puting centre at Stafford is pro 
ducing weekly manufacturing 
schedules for a 600-employee knit 
wear firm in the Midlands. The 
computer even prints out machine 
setting instructions for the opera 
tors, thus replacing to a _ large 
extent traditional skills and judg- 
ment. Again, 
expected. 


big savings are 

The balance between so-called 
‘commercial ’ and ‘ scientific ’ jobs 
is likely to change in_ future 
when the centres become equipped 
with large-volume data processing 
systems. At present it is difficult 
to produce breakdown figures. 
Some attempts are made to classify 
current service work, but they are 
usually misleading. This is because 
the pattern is irregular; at one 
centre, for example, commercial 
jobs may take up 30 per cent of the 
computing time one week, and 
about 3 per cent the following 
week. Moreover, at most centres 
there are fluctuations in the amount 
of time which is spent on non- 
service work, including training and 
demonstration. 


Why some firms 
hold back 


hundred 
have already bought time on com- 


Several organizations 
puting centre machines. One fact 
which does emerge is that most of 
them are very big. This is under- 
standable; but it is inclined to 
discourage smaller organizations. 
Some potential users are held 
back by an uneasy suspicion that 
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once you cross the threshold of a 
computing centre the high-pressure 
selling begins. Their 
You 
order a computer before you can 


The 


often visits its 


suspicions 


are wrong. don’t have to 


buy time on one centre 


knows that a user 
competitors to 
their 


inevitable and desirable ; the whole 


get experience on 


machines as well That is 
business 1S a 


mentation. 


process of expert 


How to use 


a service bureau 


Use of a computing _ service 
generally begins with one or two 
specific problems, not with an 
attempt to put a complete system 
on to a computer. Each problem 
must be defined—the prospective 
user must know exactly what he ts 
trying to do. There is a case on 
record of one firm 
statistical analysis done ‘ according 
to the book’ and on being pre- 
sented with the results asking what 
they meant. The firm not 
understand what it had had done. 
Neither did the computing staff. 
At a strictly practical level, here 
are the main considerations for a 
firm which has never used a com- 


having a 


did 


puting service. 

Where to go. Services are offered 
by most computer manufacturers, 
as listed on page 54. In addition, 
it is possible to buy time on some 
university machines and also on 
those which are now being installed 
colleges. 
industrial associations 


by leading technical 
Later, a few 


may acquire computers and handle 
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BISRA 
(the British Iron and Steel Research 
the first in this 
recently-installed 


service work for members: 


Association) 
field, 


are 
with a 
Pegasus 
Methods of working. Broadly, 
the client has the choice of: 
1—-Programming the work him- 
self. 
2—-Getting the centre to do this. 
3—A co-operative effort by his 
own staff and that of the centre. 
All the centres do, in fact, have 
their own programmers and offer a 
a consultancy service. Like con- 
sultants in other fields, they have 
the being able to 
draw on a wide (and fast-growing) 
range of experience; and the dis- 
being less familiar 
with the clients’ work and specific 
problems than the client himself. 
Also they maintain the same sort 
of professional code as other con- 
The client need not fear 
that confidential information on his 
products or plans will fall into the 
hands of competitors. Programmes 
developed specifically on his 
account will not be published or 
made available to others without 
his consent. 
The 
involves 


advantage of 


advantage of 


sultants. 


‘full’ service 
the client in little effort. 
It is particularly convenient if his 
standard for 
example, determining various kinds 
finding the ‘least 
mix * or solving sets of simultaneous 
equations. The centre may be able 
to use a stock programme or to 
build one quickly from its library 
of * sub-routines.’ 


use of this 


problem is a one 


of stress, cost 


The LEO computing centre is at 
present the only one that handles 
jobs on a 


several routine clerical 


regular basis. This work has sprung 
from experience with the original 
"electronic office’ set up by 


J. Lyons and Co. 


If, on the other hand, the client 
wants to solve the problem him- 
self, he to use a 
[his is by no means a 
formidable task. Often it is easier 
for the client to learn computing 
than for the computer staff to 
understand the client’s problem. 
Where a firm has difficult problems 

or a lot of problems—the train- 
ing of their own staff is worth- 
while. Indeed, a computing centre 
is as much a training school as a 
place for getting jobs done. 


must learn how 


computer 


Until recently the only method 
of learning how to use a machine 
was to go on a programming course 
(as described in the article on 
page 55). But an important new 
development is the availability of 
With these it is 
unnecessary to write instructions in 
machine language: the programmer 
can use a more or natural 
symbolic notation learnt in a day 


auto-codes 


less 
or two. Although auto-codes have 
drawbacks (they do not necessarily 
produce the best programme), for 
many purposes they cut the time 
which has to be spent on this part 
of the operation and thus bring 
computers within reach of 
many more firms 


the 


finds that 
more than 80 per cent of the work 
which machine is 
Like many 
allows the 
work on 
making a 


One centre, at least, 
goes on to its 
programmed by clients 
of its 
client's 
the premises 
charge for this facility. 


competitors, it 
programmers to 
without 


Cost. The basic fee is usually 
in the region of £35 per hour. This 
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refers to actual computing time, so 
it is practically meaningless with- 
out considering (1) the intrinsic 
speed of the machine; (2) how 
quickly a particular job can be 
done ; and (3) the amount of pro- 
gramming and data preparation. 

Generally speaking, the faster 
the machine the higher is the cost 
of buying time on it. Hence it is 
impossible, or at least misleading, 
to draw up a single table comparing 
service charges. 

Of course there are huge varia- 
tions in the costs of different jobs. 
Take the solution of simultaneous 
equations. The actual computing 
time may be a matter of minutes, 
or even seconds. Since it is a 
standard job, a programme already 
exists at the centre. The client has 
only to supply the information for 
his particular problem. This may 
be written on a standard form, 
thus helping the computer staff to 
punch it into the computer medium 
(for which a small charge may be 


made). Consequently there is no 
reason why the total charge should 
be high. Indeed, some jobs of this 
sort cost considerably less than the 
basic charge for one hour of 
computing time. 

At the other end of the scale, 
the programming of a complex job 
may take weeks or even months 
and cost hundreds or thousands of 
pounds. If it is done by the centre, 
the charge is usually the subject of 
an individual arrangement, possibly 
on the basis of a research contract 
for a limited sum. The most 
common practice when the user is 
tackling his own problem (and thus 
gaining invaluable experience) is 
for him te work closely with one 
member of the centre’s staff in 
preparing the material and running 
it on the computer. 

Whoever does the programming, 
both instructions and data can be 
punched at the centre. But some 
organizations, especially those with 
a lot of work, find that it pays to 


AT YOUR SERVICE.... 


Leo Computers Ltd 


English Electric Co. Ltd 
Staftord centr f 


* Deuce 


Ferranti Ltd 


London computing centre cpened in 1956. 


Based on ' Pegasus ' computer. 


21 Portland Place, London, W.). 


Elliott Bros. (London) Ltd. 
Now based 


computers (one with 


Started about five years ago. 


on two * 402 


S4 


National Cash Register Co. Ltd. 
At iott 405" 
mainly engaged 


present their ' National-E 
Gata proce 

on ‘test bed’ work, 
machine 


offer 


to be instalied will 


a fu service. 


206-216 Marylebone Road N.W.1. 


London 


IBM United Kingdom 


Opened in May 1/957. ve range of 


electronic and electro-mecha 
processing equipment 
IBM 650 


an’ 


computer 


101 Wigmore Street 


British Tabulating Machine Co. Ltd. 


The 'Hec' computer at the Hollerith 


Computer Centre (opened early this year) 
is used mainly for demonstration 

But the 
compeny are prepared to take on selected 


training and experimental work. 


non-routine service jobs. Later they may 
offer a fu 


36 Hertford Street 


service, 


London, W.I. 


acquire their own tape or card- 
punching equipment. This can be 
either independent’ or linked 
existing equipment like electric 
accounting or calculating machines. 

For routine commercial work 
there is also the cost of organizing 
the system in the first place and 
regularly handling the data. 

Here is the way in which the 
LEO service calculates its charges: 

— The client gets an estimate 
for programming, based the 
time which the centre’s pro 
grammers are expected to spend on 
it. 

— The programming charge is 
rendered in the form of a monthly 
account while the work progresses 

— When the programme _ is 
written, a basic charge of £35 per 
machine hour is made for the job 
itself. 

- In addition, there are separate 
charges for punching input data 
(at the rate of about £1 per 5,000 
characters) and for the pre-printed 
forms used at the output stage. 

For all monthly 
account is rendered as long as the 
job lasts or a total charge for 
programming is agreed at the start 

In the early days of service work, 
manufacturers were inclined to 
accept jobs at low rates (computer 
time only) to gain experience in 
programming and operating. Now 
most of them try to work strictly 
on the basis of cost-plus-a-profit 
margin, although the 
arrangements vary considerably 
Also there is less tendency now to 
even things out by unloading some 
of the profit from one job on to 
others. 

Large-scale output. When con 
sidering cost, it is worth remem 
bering that a computer system is 
capable of producing working 
documents. In a payroll applica- 
tion, payslips may be printed out 
by a computer-driven tabulator or, 
as on off-line operation, by a tape- 
operated electric typewriter. 

At one centre, statistical tables 
which are to have wide circulation 
are printed straight on to offset- 
litho masters. END 


to 


on 


charges a 


actual 
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Recent developments in ADP 
have created a hard-to-meet 
demand for all kinds of train- 
ing. But manufacturers and 
technical schools are respond- 
ing to this challenge in a 


practical way . 


Where You Can Gain 


Computer Know-how 





RAINING 
computer 


courses run by 
manufacturers 
and technical colleges fall 
into four main categories: Appre- 
for 
instruction 


ciation management, and 
for programmers, 
maintenance engineers and 
operating staff. 

Management courses are natur- 
top 
students also 


the 
into 


ally a priority. Here, 


can be divided 
broad groups: 

People from firms which have 
ordered a machine of 
the type with which the course 
is primarily concerned. 

People who are actively ‘in the 
market’ and find that the best 
way to assess different machines 
is to ‘go the rounds’ of manu- 
facturers’ courses. 


already 


People who simply want to learn 
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By ROBERT 


about computers—with an eye 
to future developments in their 
own careers or their own com- 
panies. 

In the past, top managements 
were sometimes criticised for not 
showing enough 
Today there are 


direct interest. 
signs that this 
apathy is being overcome; but it 
is still true that specialists and tech- 
nicians form a large part of the 
attendance at appreciation courses 

Such courses may last anything 
from one day to three weeks. 
While there is no strict rule, the 
length seems to vary inversely with 
the status of For 
instance, both Ferranti and the 
British Tabulating Machine Co. 
run one-day appreciation courses 
for directors and top management, 
as well as three-week courses for 


management. 


McKINNON 


executives who may have to take 
an active interest in the installation 
and use of a computer. 

The training content also varies 
considerably. Understandably, the 
courses run by manufacturers have 
a selling angle and are geared to a 
particular machine, but this does 
not mean that instruction on the 
general principles of computing is 
omitted. Emphasis is placed not 
only on the advantages but also on 
the limitations computer 
installation, and also on the vast 
amount of preparation and re- 
that will be needed 
before the computer arrives. 

These points made, the instruc- 
tion usually 


of a 


organization 


includes a_ basic 
description of the components of 
a computer, and some instruction 
in the general theory of program- 
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ming, then the instructor goes on 
to discuss typical applications. 
Finally, the *‘ appreciation ’ may be 
rounded off by taking students 
through an actual case-history of a 
job which has been performed by 
the computer in question. 


The three-week appreciation 
course run by the British Tabu- 
lating Machine Co. at their recently 
opened training centre at Braden- 
ham Manor, Essex, is a good 
example of the way the ‘secrets’ 
of a computer are being explained 
to senior executives. Courses, 
normally limited to 20 people, 
begin with a two-day survey of the 
general situation. No attempt is 
made to drag students through 
such technicalities as binary cod- 
ing, but the instructors have built 
a wooden mock-up to illustrate the 
main principles of the calculating, 
logical and storage units of a com- 
puter. To see an actual machine, 
students are taken to the firm’s 
computing centre in London. Most 
of the lectures are given by the 
school’s own staff, but towards the 
end a number of outside speakers 
are introduced, including the com- 
pany’s service and __ installation 
engineers and representatives of 
user firms. 

Universities and technical col- 
leges up and down the country are 
also active in building up computer 
training courses. Many of them 
concentrate on advanced technical 
matters but a number deal with 
computers in general and are 
tailored to the needs of manage- 
ment. Some of the centres where 
this last type of course is held are: 


LONDON AREA 
Ealing Technical College. 
Hendon Technical College. 
Northampton College of 
vanced Technology. 

North-Western Polytechnic. 
Regent Street Polytechnic. 
Sir John Cass College. 
Croydon Technical College. 


OUTSIDE LONDON 
Birmingham College of Tech- 
nology. 
Derby and District College of 
Technology. 
Gloucester Technical College. 


Ad- 
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Leeds University and Leeds 
College of Commerce. 
Leicester College of Technology 


and Commerce. 

Loughborough College of Tech- 
nology. 

University of Nottingham. 

Salisbury and South Wiltshire 

College of Further Education. 

This is a select list, but it shows 
that in many parts of the country 
educational bodies are aware of the 
need and the demand for computer 
appreciation courses. The Birming- 
ham College of Technology, for 
example, last month began a series 
of one-day conferences on digital 
computers and their industrial 
applications. The syllabus at the 
first of these was: 

A survey of the components of 

a computer and their functions; 
the philosophy of Ferranti compu- 
ting systems for commercial, 
industrial and_ scientific work; 
commercial and industrial applica- 
tions, with special reference to stock 
recording, material control and 
production planning; and mathe 
matical and _ scientific work on 
computers in the field of research, 
engineering and design. 

One of the chief centres for 
computer instruction is _ the 
Northampton College of Advanced 
Technology. Among 
popular courses are 
school’ for management. At first 
only top management attended 
these courses, but now they draw 
large numbers from middle manage- 
ment. Said a spokesman of the 
College recently: 
are now beginning to realise the 


danger of being left behind.” 


most 
* summer 


its 


* Managements 


Training 
programmers 


The term ‘ programmer ° is often 
used loosely to describe a person 
whose job is concerned with pre- 
paring instructions for the machine. 
But there are in 
‘layers’ of programming: 


fact several 

1—Organizing the work or prob- 
lem into the best form for the 
machine to handle. 


2—Breaking the problem down 
into a series of machine instruc- 
tions. 


3—Putting the instructions into 


machine language. 


At the head of the programming 
team, then, should be someone 
trained in numerical analysis and, 
preferably, with a good degree in 
mathematics. For the second 
‘layer’ a knowledge of mathe- 
matics to G.C.E. standard is 
desirable; while experience has 
borne out that girls of reasonable 
intelligence can be trained to do the 
coding job efficiently. 

However, as programmers are 
concerned with the operating of a 
computer installation, courses for 
them are longer and more detailed 
than those in management appre- 
ciation. Different computers re- 
quire different programming sys 
tems and courses are therefore 
often tailored to a __ specific 
machine. 

All the computer manufacturers 
run programming courses, and so 
also do a number of technical 
colleges and _ universities. The 
Northampton College, for example, 
runs programming courses for the 
Pegasus, the Elliott 405 and the 
Powers-Samas P.C.C. The Univer- 
sity College, London, runs an 
annual course on the programming 
of a small computer while both 
Leeds University and Leicester 
College of Technology and Com- 
merce have general courses in 
programming. 

The time for the training of 
programmers varies’ with the 
machine being studied, the nature 
of the course (whether full- or 
part-time), and with the level to 
which students are being trained. 
Most last at least four weeks; 
others considerably longer, some- 
times as long as three months. 


After the trainee programmer 
has been taught the idiosyncrasies 
of the machine he will be working 
on, his rate of progress depends on 
such considerations as: 


— Whether there is a computer 
on which he can‘ practise.’ (In this 
respect, the use of time-hire services 
may be invaluable.) 

— Whether he has an experi- 
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Courses for programmers are longer than those for general management. 


At the 


British Tabulating Machine Company's 


new residential college 


at Bradenham, Bucks, they last for three weeks. 


enced instructor who, among other 
things, can teach him the * tactics 
and strategy’ of programming and 
also the * short-cuts ° allowed by the 
computer in question. 

At present, there is a shortage of 
trained programmers, and here may 
well be the kernel of a_ serious 
personnel problem in the sphere of 
automatic data processing. 


Scientists and 
engineers 

The 
and 


task of training scientific 
technical staff in 
design, operation and maintenance 
is relatively easy, inasmuch as they 
already back - 
think 
Even so, the majority of 


computer 


technical 
ability to 


have a 
ground and the 
logically. 
technical people have so far had 
little or no opportunity to learn 
about computers as it 
recent years that 
have been installed 
Moreover, the demand for courses 
at the 
exceeds the places available. 


is only in 
such machines 
in universities. 
advanced technical level 

Advanced technical training is 
offered by the manufacturers, the 
technical colleges and the univer- 
sities. Here again, it covers both 
computing in general and certain 
installations in particular with 
courses ranging from a few days 
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to a few months. Examples are 
the post-graduate course at Birk- 
numerical 
analysis and the theory of com- 
puting machines; and the Dip.Tech. 
course at Birmingham College of 
Technology in programming, 


logical design and circuitry. 


beck College covering 


For the maintenance engineer, 
however, one of the most valuable 
parts of his training consists in the 
time he ‘ lives with’ the computer 
prior to its actual installation. It 
is now almost standard practice for 
ordered a 
one of its 
specialize in the 
machine and to send him to the 
manufacturers for study on the 
Sometimes he sees. the 
grow from the basic 
chassis to the finished hardware. 


a company which has 
computer to 


engineers to 


appoint 


spot. 


machine 


Technical colleges report a great 
demand for their scientific lectures 
and courses, especially from tech- 
nologists and engineers who work 
for computer manufacturing com- 
panies. 


Cost of 


training 


All the 
described 


activities 
vary greatly not 
only in time and cost but in the 
form in which they are presented. 


training 
here 


Some are residential; some are 
compact and continuous but non- 
residential; and consist of 
series of lectures at evening classes. 


some 


Fees are diverse. A 
one-day appreciation course for 
directors, for example, might cost 
five guineas and a two- to three- 
week appreciation course anything 
from 20 to 40 guineas. 


just as 


The average cost of a course for 
programmers is about 30. Courses 
in the 
lectures—are 
much cheaper: anything from £1 to 
£2 10s. for the series, and residen- 
tial, they are naturally much more 
expensive; for example, the cost of 
on 
Programme Design at Cambridge 


for technical people—often 


form of a series of 


the two-week Summer School 


University was £20. 


Other training 
activities 

Training 
from most other 


differs 
forms of indust- 
that it is not a 
once-and-for-all process. Because 
of the time involved in 
introducing a computer installation, 
regular contact is kept up between 
those who give and those who re- 
between 
And in 
this way one side is kept informed 
of new technical advances and the 
with current industrial 
applica- 


for computers 


rial instruction in 


and cost 


ceive the training—i.e., 


manufacturer and client. 


other side 


problems and proposed 


tions 

Finally, a word about the British 
Computer Society whose member- 
significantly, reached 
1,650 in little over a year. One of 
the Society’s most popular activi- 
its ‘study groups,’ purely 
informal gatherings at which 
members discuss a problem 
actually met with by one of their 
number in the course of his job. 
They have found these groups a 
first-class method of pooling exist- 
ing knowledge. 


ship, has 


ties iS 


The computer training picture in 
Britain, then, may still have one or 
two blank patches, but the general 
impression is one of enthusiastic 
and highly effective activity. END 
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EXHIBITION PREVIEW 





Round-up of ADP 


Britain’s first Electronic Computer Exhibition will be held at Olympia, 


London, from November 28 to December 4. Never before has 


there been a chance to inspect such a comprehensive display of data 


processing equipment for business and engineering use. 


This stand-by-stand preview gives the busy executive a check-list 
of the latest developments in the fast-moving fields of digital 


and analogue computing, machine tool control and data reduction. 


Air Trainers Link Ltd. 
Stand la 


—Small, inexpensive mechanical 
analogue computer, based on the 
company’s experience with synthetic 
flight simulators. A.T.L. provide a 
carefully selected kit of parts which 
are interconnected by steel tapes; also 
a comprehensive advisory service. In 
addition to its uses in industrial 
design, the equipment has educational 
value, since the mathematical pro- 
cesses are easily followed by watching 
the movements of the computer units. 

—Scale model of the British 
European Airways training centre at 
Heston, where A.T.L. have installed 
electronic simulators representing 
various aircraft. 


Benson-Lehner (G.B.) Ltd. 
Stand 12 


An automatic graph plotter- 
the Electroplotter Model H-—which 
plots data from punched cards or 
punched tape at rates of up to 50 
points per minute. 
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— Complete system for transfer- 
ring data from strip chart records to 
punched cards or tape. 


Percy Boyden & Co. Ltd. 
Stand | 


— New range of paper tapes for 
computing, data processing and pro- 
cess control. Made and slit to ex- 
acting standards, they are available in 
5, 6, 7 and 8 channel sizes and a 
variety of colours. 


British Computer Society Ltd. 
Stand 41 


— Information desk, where visitors 
can get details of the Society’s aims 
and activities. 

— Two publications: The Com- 
puter Journal and The Computer 
Bulletin. 


British Olivetti Ltd. 
Stand 42 
— Photo-electric punched tape 


reader, with a speed of 600 digits per 
second, 


— Tape-to-card converter. Pro- 
gramming—through a converter panel 
—enables it to select information 
from the tape, and reproduce it on 
cards in a pre-determined form. Con- 
stant data can be retained in a 
magnetic core ‘memory.’ 

— Alpha - numerical electric 
accounting machine (with interchange- 
able programme bar) coupled to six- 
channel tape perforator, enabling 
tapes to be prepared as by-products 
of the accounting operations. 

— Electric typewriter with  six- 
channel tape perforator. The type- 
writer has automatic tabulation 
(horizontal and vertical) and _ inter- 
changeable programme bar as above. 


British Tabulating Machine Co. 
Ltd. Stands 5 and 7 


— Type 1201 Hec_ computer, 
demonstrating the production control 
procedure which is in operation at the 
manufacturers’ Letchworth factory. 

— Working demonstrations of the 
Type 555 Hollerith electronic calcula- 
tor, with plugboard programming. 

— Information on new develop- 
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Equipment 


ments, including the Type 1400 data 
processing systems which the company 
will be producing in about two years’ 
time 


British Thomson-Houston Ltd. 
Stand 8 


Working demonstration of a 
control desk for an automatic 
co-ordinate with mechanical 
punched [wo sets of 
co-ordinates are fed into equipment 
simultaneously. The operator merely 
drops a card into the reading device 
and presses a button. After the 
reader has sensed the instructions 
punched into the card, the setting 
dials are positioned automatically, If 
required, the set dimensions are 
displayed on dials for checking. 

Various components for use in 
tracer and co-ordinate setting systems, 
plus sample workpieces. 

Working model of the Helisyn 
position control, now under develop- 
ment. This is a new type of 
mechanical positioning with applica- 
tions in the numerical control of 
machine tools and automatic 
gauging. 


setter, 


card input 


also 


Bulmer’s (Calculators) Ltd. 
Stand 45 
Demonstration of the 


Addo-X equipment 
nection with 


use of 
for ADP in con- 
automatic weighing 
procedures. Fixed supplier informa- 
tion is merged with variable data 
from the scales to produce a punched 
tape which can be converted into 
punched cards. 
Display of Friden Flexowriter 
automatic writing machines, including 
the Programmatic Model FPC. Also 
machines with punched card readers. 
Wide range of punched tape 
equipment including: Motorized tape 
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readers; the Friden Selectodata, 
which has the ability to search out 
data on punched tape; and the 
Teledata tape  transmitting-receiver 
unit. 

Computyper Model ( 
matic billing. 


for auto 


Burroughs Adding Machine 
Ltd. Stand 28 


Desk-sized 
digital 


Burroughs E101 
computer for scientific and 
business statistical work, with key- 
boards, punched tape and punched 
card inputs and various outputs. 

Scale models of the large 205 
and 220 data processing systems, 

Sensimatic accounting machines 
producing punched tape or punched 
cards as by-product of conventional 
accounting operations (see details for 
Ferranti Ltd.) 

Enclosed cinema showing films, 
filmstrips and slides on various 
aspects of ADP 


Calibrated Papers Ltd. 
Stand | 


Continuous stationery for a 
wide range of data processing appli- 
cations. The manufacturers also offer 
a free advisory service on form design 
and construction. 


Creed & Co. Ltd. Stand 30 


The new Model 3000 tape 
punch, specifically designed for the 
direct recording of computer output 
data and ten times as fast as the out- 
put punches available hitherto. It 
handles 5- 6- 7- or 8-channel tape at 
the speed of 300 characters per second 
or 3,000 words per minute. 

An experimental model of a 
tape-controlled putput printer which 
operates at 100 characters per second. 

also ten times faster than current 
speeds. This is intended for the on- 





Where to find... 


Digital computers 


>., 35-43 
nq Machines, |0-14 
es & ables, 23 
Ancillary units (digital) 
3 Machines, 10-14 
48 
9 & 18 


Computing accessories 


Accessories, 29 


Non-electronic business machines 
R 7 e 45 


up, 9 & 18 


ts, 24 


Data recording and reduction 


enson-Lehner 2B { 12 
smens Edison Swan, 16 


nstruments, 24 


Automatic control systems 





or off-line printing of computer data. 
The new Creedomat: a special 
IBM electric typewriter connected to ; 
Creed tape punch and reader units, Do-it-yourself enters the analogue 
enabling typed copy and punched ; computing field. With this 
tape to be produced simultaneously kit of mechanical parts and 
at speeds of up to 100 words per —_ steel connecting tapes (by Air 
minute, with automatic play-back Trainers Link) the mathematician 
facilities. 
High-speed tape comparator: 
checks for discrepancies in two sup- 
posedly identical 5 channel tapes at 
about five times the speed of pre- 
viously available comparators. 
A new range of edge-punched 
card equipment: basically, a card 
punch and a card-to-tape converter. 
Display of established  tele- 
printers, reproducer sets, _— tape 
paren, «nga reperforators Gist naw tied tb dane 
punch is probably the fastest 


Data Recording Instrument in the world. It works at 300 


characters per second—3,000 words 
Co. Ltd. Stand 25 per minute—and has been 


designed for direct recording 
computer output data. 


or engineer can solve a variety 
of problems. 


Range of magnetic recording 
equipment suitable for data analysis. 

Drum announcer unit, as 
developed for the Post Office auto- 
matic fault finding equipment. 

Range of single- and multi-track 
recording and reproducing heads. 


Egry Ltd. Stand 3 


Automation Speed-Feed for 
handling continuous business forms on 
tape-perforating typewriters. 
Continuous business forms in- 
corporating means of storing punched 
tape and punched cards within source 
documents 
Continuous form decollator, de- 
leaver and burster, for separating con- 
tinuous forms from a tabulator or 
computer output unit. 
On the same stand Mercedes 
Sterling Book Keeping and Calcu- {mn 9 demonstration of the 305 Ramac, British businessmen 
lating Machines Ltd. will exhibit a have their first chance to inspect IBM's unique random- 
new range of paper tape punching access ‘memory’ system. It consists of magnetic discs 
machines based on their electric arranged in ‘juke box" fashion. 
accounting machines and _ electric 
typewriters. 


Elliott Bros. (London) Ltd. 
Stand 35 43 


Latest 402F (floating point) 
scientific digital computer, at work on 
typical problems 

New desk-sized general-purpose 
digital computer—-the Type 802 
using transistors, printed circuits and 
magnetic cores. 

Small analogue computer, based 
on the G-PAC general-purpose unit, 
for solving problems connected with 
aircraft flight control systems. 


EMI Electronics Ltd. Transistors and printed circuits are widely used in the 
Stand 26 Metrovik 950 digital computer, designed for scientific and 


engineering work. The machine is said to be very easy to 
An EMIDEC 1100 general- programme. 
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About the 
Exhibition 





purpose digital computer, making its 
first public appearance. 

The ‘input multiplexing unit’ 
of EMIDEC 2400, a larger data pro- 
cessing system now being developed 
under National Research Develop- 
ment Corporation sponsorship. 

Working demonstrations of 
ENIAC Il, a general-purpose 
analogue computer designed in 
modular form. 

Various pieces of ancillary 
equipment, on show for the first time, 
including: An _ 8,000-word digital 
magnetic storage drum; 200 in. per 
second start-stop digital tape deck; a 
versatile instrumentation tape deck; 
and a neutron spectrometer display 
one of the latest examples of digital 
data processing 


EMI Sales and Service Ltd. 
Stand 33 


Full range of magnetic 
ing tapes for computers and instru 
mentation and metering equipment; 
also spools. 

Test 
‘drop out.’ 


record- 


channel for measuring 


English Electric Co. Ltd. 


Stand 36 


Demonstrations of the Deuce 


Many office equipment manufac- 
turers are linking punched paper 
tape recorders to conventional 
keyboard machines. The hook-up 
shown here features the National 
Class 158 adding/book - keeping 


machine. 
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The proceedings are being published 


Pitman and Sons Ltd., price 5 gns. 


Mark Il digital computer, with 
magnetic tape storage units, 

Information on the well- 
established Deuce Mark I, primarily 
for scientific and mathematical work. 

New punched - card - operated 
typewriter. 

Two analogue computers : 
LACE Mark Il and K.A.E.1. 


Fairey Aviation Co. Ltd. 
Stand 43a 


Multi-purpose electronic ana- 
logue computer, designed to handle 
complex calculations associated with 
modern system and plant control 
This machine also has wide applica- 
tions in the general engineering field 
for the design of servo-mechanisms 
and for the solution of sets of non- 
linear differential equations (such as 
those concerned with heat flow 
problems) 


Fanfold Ltd. Stand 17 


High-speed form feeding equip- 
ment and continuous forms designed 
to achieve maximum production from 
output equipment 


Ferranti Ltd. Stand 1014 


A working Pegasus computer 
with five magnetic tape storage units, 
demonstrating some of the ways in 


Magnetic core ‘memories ' 

are featured on The Plessey 

Co.'s stand. Here is one 
being tested. 


@ It is organized jointly by the Electronic Engineering Association and the Office Appliance 
and Business Equipment Trades Association. 


© It concentrates on British achievements in the design, manufacture and use of 
ADP equipment. 


@ + is being held in the National Hall, Olympia, London, from November 28 to 
December 4; is open from 10 a.m. to 8 p.m. daily. 


@ Concurrently there is a Business Symposium (December | to 3) based largely on 
case-histories. 


in book form by Sir Isaac 


which magnetic tape can be used in 
commercial data processing. 

Large models of two other com- 
puting systems: (1) Perseus, illustrat- 
ing the process of up-dating com- 
mercial files; and (2) Mercury, illus- 
trating the use of a scientific computer 
on a transportation problem. 

‘erranti are co-operating with 
Burroughs Adding Machine Co. and 
Creed in a demonstration of the way 
in which a central computing system 
can process information telegraphed 
from out-stations. On the Burroughs 
stand, a Sensimatic operator will post 
sales ledger cards. Punched paper 
tape obtained automatically as a by- 
product of this machine-accounting 
operation will be transmitted by land- 
line to the Ferranti stand, where 
analyses will be made on Pegasus. 
The results will then be transmitted 
back to Burroughs 


Jenkins Fidgeon Ltd. 
Stand 32 


Range of filing and storage equip- 
ment for magnetic tapes and other 
computer materials. New items 
include dust-tight cupboards and filing 
cabinets for housing magnetic tapes in 
plastic or metal containers, with pro- 
vision for either individual or batch 
selection 

Multi-drawer filing cabinet, seven 


Specially built for magnetic 
tape storage: PCA's Safe- 
Tape counter-top cabinet. 
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drawers for 
tapes. 

—Redesigned transport trolley for 
magnetic tapes. 


IBM United Kingdom Ltd. 
Stand 34 


First demonstration in Britain 
305 Ramac data processing system. 
To demonstrate the possibilities of 
random-access storage, this will pro- 
duce typical business documents 
invoices, stock receipts, and cheque 
and remittance statements—reflecting 
changes which have only just taken 
place. 

An IBM 650 computer 
magnetic tape external storage. 

IBM data transceiver equipment, 
used for the direct transmission of 
punched information by telegraph, 
telephone line, or radio link, 

The 604/42] electronic account- 
ing group—an established hook-up 
between an electronic calculator and 
a conventional accounting machine— 
demonstrating a stock availability 
programme. 


high, punched paper 


with 


Lamson Paragon Ltd. 
Stand 3! 


Demonstrations of the Forma- 
liner controlled carbon form feed, 
designed to operate with the output 
units of various computing systems. 
Latest developments: the gearing of 
the Formaliner to the Creed tape- 
operated teleprinter output unit. 

—- Paragon decollators and de- 
tachers, which provide fast separation 
of printed forms from the continuous 
length. 


Leo Computers Ltd. 
Stand 27 


LEO control desk and test rack, 
with illustrations of the wide range 
of input/output and storage equip- 
ment which can be coupled to the 
computer. 


Revolutionary output printer 
by Rank Precision Industries 
has no moving parts 


— Visits arranged to the nearby 
LEO I and LEO I! installations at 
Cadby Hall and Elms House. 


Logabax Ltd. Stand 46 


— The Telebax: a special ADP 
version of the standard Logabax 198- 
register book-keeping and accounting 
machine. It has no keyboard; is 
operated by punched paper tape. 


London Office Machines Ltd. 
Stand 44 


Cash registers and receipting 
machines with perforators for produc- 
ing punched paper tapes for ADP and 
computer input. 

Cash register which punches 
Kimball price tickets with additional 
information. (These tickets can then 
be converted to standard punched 
cards for automatic processing.) 


Metropolitan-Vickers 
Electrical Co. Ltd. Stand 22 


— Scale model of the new Metro- 
vick 1010 computer: a fast transistor- 
ized machine for data processing and 
real-time process control. 

Metrovick 950 computer: in- 
expensive, transistorized digital com- 
puter designed primarily for mathe- 
matical, scientific or engineering work. 

— Metrovick 960 paper tape reader. 

Centralized monitoring control 
system for large industrial plant. 


Mullard Equipment Ltd. 
Stand I! 

The Autoplot  electronically- 
controlled co-ordinate positioning 
system for drilling, marking-out, 
plotting or draughting operations on 
sheet metals. 

New high-precision measuring 
system suitable for machine tool 
control. 


Saunders-Roe are now using this 
standard five-amplifier computing 
unit with built-in patch panel. To 
turn it into a complete analogue 
computer, only power supplies 


have to be added 


— New system of sequence control 
using transistor logic circuits, a high- 
speed analogue-digital converter unit 
and variable wire delay lines. 


Mullard Ltd. Stand 2 


Wide range of semi-conductor 
devices, valves and tubes for use in 
computers and allied equipment. 

Demonstration of a_  100kc/s 
ferrite store driven by new high- 
frequency power transistors. 

Demonstration of the use of 
‘packaged’ elements for the con- 
struction of a serial adder-subtractor 
unit. 

- Magnetic ‘memory’ 
using Ferrocube 
cores. 


matrices 
rectangular - loop 


National Cash Register Co. 
Ltd. Stand 35/43 


Typical National-Elliott 405 
installation, supported by a range of 
ancillary equipment, to illustrate the 
company’s conception of integrated 
data processing. 

National Class 31 EN adding 
book-keeping machine with punched 
paper tape recorder. 

- National Class 158 book-keeping 
and accounting machine with punched 
paper tape recorder. 

- National Class 21 ST cash 
register with punched paper tape 
recorder and also device for reading 
the tags used in the Kimball mer- 
chandising control system. 

National Class 31 accounting 
machine with National-Hollerith 029 
card punch. 

A range of standard teleprinter 
equipment for the preparation and 
verification of punched tapes. 

National Post-tronic installation 


Neosid Ltd. Stand 37 


Wound ferrite cores for logical 
application. 
Miniature printed-circuit ferrite 


The Short general-purpose 
analogue computer, about 50 
of which are already installed 
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See us there 





e Readers are invited to visit Business Publications 


Ltd. on Stand 38. 


e Additional copies of this magazine will be on sale 
there; also copies of BUSINESS Journal of 
Management and other periodicals. 


pot core assemblies, as used in a 
number of computer applications. 


Panellit Ltd. Stand 49 

Complete Type 609 process 
information system consisting of: (1) 
automatic scanner for up to 200 pro- 
measurement points; (2) data 
storage and data reduction units 
which give off-normal indications and 
alarms when values deviate beyond 
pre-set limits; (3) computing unit 
(similar to the Elliott 802) for con- 
tinuous calculations of overall process 
efficiency or other information; and 
(4) automatic electric typewriter for 
tabulating results. 

Latest version of the small 
Elliott Miniac analogue computer. 


cess 


The Plessey Co. Ltd. 
Stand 6 

Wide selection of square-loop 
ferrite cores for use in high-speed 
random-access computer ‘memories,’ 
and also in various logical and 
switching circuits. 

Two specialized testing machines. 
One individually inspects each core to 
prove its electrical characteristics; the 
other automatically tests complete 
‘memory ° planes. 

Display of transfluxor-type cores, 
and magnetic and superconductivity 
devices; also an analogous ferro- 
electric store. 


Example of the wide range of 
Sindak data reduction equipment 
to be shown by Southern Instru- 
ments Computer Division. Various 
read-out methods are available 
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Transistors made by an asso- 
ciated company, Semiconductors Ltd. 


Powers-Samas Accounting 
Machines (Sales) Ltd. 
Stand 10/14 


Pluto, the new electronic data 
processing system developed in col- 
laboration with Ferranti, on show 
for the first time. It consists of a 
computing unit, Pegasus, which can 
be used with various input/output 
media: punched cards, punched 
paper tape and magnetic tape. 

The now familiar Programmed 
Controlled Computer (P.C.C.), an all- 
punched card machine which can be 
integrated with  electro-mechanical 
equipment, 

Iwo Samastronics: one opera- 
ting as an off-line output printer for 
magnetic tapes produced by Pluto, 
the other accepting punched cards 
from the P.C.C. 


Punched Card Accessories Ltd. 
Stand 29 


Complete range of storage 
equipment for electronic computing 
materials—magnetic tape, magnetic 
film and punched paper tape. Safe- 
Tape cabinets, made in full-height and 
counter-top models with dust-resisting 
lockable doors, accommodate various 
‘insert units’ to suit the type of reel 


| 
New magnetic drum by 
Sperry Gyroscope offers high- 
density storage 


and the method of handling. An in- 
sert unit for punched card trays is 
also available. 

A more elaborate SafeTape unit 
(capacity up to 198 reels of magnetic 
tape) with built-in air-conditioning 
plant 


Rank Precision Industries Ltd. 
Stand 48 


The experimental model of an 
entirely new output printer. Without 
moving parts, it can reproduce com- 
puter output data (either on- or off- 
line) at 1,500 lines per minute. (In 
the final model this speed will 
probably be doubled.) 

It works from either magnetic tape 
or the computer's buffer store. Basic 
principle is that a beam of electrons 
writes the letters or numbers on to 
a cathode ray tube, from which they 
are instantly copied by the all-dry, 
electrostatic process of xerography. 

The xerographic part of the set-up 
is the Rank-XeroX Copyflo con- 
tinuous printer, which copies 
original matter on to plain paper at 
the rate of 20ft. per minute. 


Saunders-Roe Ltd. Stand 19 


Complete analogue computer 
assembled from the company’s range 
of standard computing units and 
mounted in a_ three-bay  forced- 
ventilated rack. Set up to solve a 
specific problem, probably connected 
with nuclear reactor simulation. 

The Saro Miniputer. Handles 
simple dynamic engineering problems; 
also intended for use in technical 
schools as an introduction to analogue 
computing techniques. 

Display of standard computing 
units not built into the main exhibit, 
including: A diode function unit; a 
quarter square multiplier; a limiter; 
and a multiplier/ divider unit. 


Short Bros. & Harland Ltd. 
Stand 4 


Short general-purpose analogue 
computer designed to solve differen- 
tial equations and also to simulate 
actual physical systems. More than 
50 of these compact, reasonably- 
priced instruments are already in use. 

Working demonstration of a 
new instrument developed for the 
analysis of automatic control systems. 

Low-frequency oscillator, first 
shown at last year’s Instruments, 
Electronics and Automation Exhibi- 
tion, now in quantity production. 

A variety of other instruments, 
including: a time delay unit; a new 
version of the company’s high-speed 
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multiplier; a continuous function 
unit; a variable time switch unit; an 
improved servo multiplier; and a 
linear function unit. 


Siemens Edison Swan Ltd. 
Stand 16 


Write-out device for recording 
the output of a simple analogue com- 
puter. 

Various components including: 
transistor - operated magneto - strictive 
delay lines; high-speed circuits with 
ferrite cores; the XS /0] symmetrical 
transistor; junction transistors; high- 
speed uniselector equipment; and 
precision-moulded plastic items. 


The Solartron Electronic Group 
Ltd. Stands 9 and 18 


ERA (electronic reading auto- 
matum) on show for the first time as 
a production model. This machine is 
the one which will be delivered soon 
to Boots Pure Drug Co. Ltd. 

Minispace small analogue com- 
puter, described as an ‘electronic 
slide rule.’ 

SAKI automatic keyboard 
instructor, first of a family of 
machines for training punched card 
and other operators (and also for 
evaluating the suitability of trainees). 


—SPACE 48: precision analogue 
computer equipment and simulator 
consisting of 48 computer units or 
* bricks.’ 


Southern Instruments Ltd. 
Stand 24 


Comprehensive display of Sindak 
data reduction equipment, featuring: 
(1) digital output in actual physical 
units shown on visual display for 
quick reference; (2) permanent records 
by electric typewriter, tape punch or 
card punch; and (3) rapid repetitive 
read-out—scaled in practical units 
from any analogue voltage source. 


Sperry Gyroscope Co. Ltd 
Stand 39 

New magnetic storage drum 
developed by Sperry in collaboration 
with the Automatic Telephone and 
Electric Co. Ltd. Originally designed 
for use in automatic telephone switch- 
ing systems, but can be applied to 
computer systems where high density 
storage of information is needed. 


Standard Telephones & 
Cables Ltd. Stand 23 


Stantec-Zebra digital computer: 
a small, medium-priced machine for 
scientific and commercial work. 
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MERCEDES for TAPE PUNCH EQUIPMENT 


NEW MODELS FOR PRODUCING PRIMARY ACCOUNTING RECORDS 


MERCEDES ELECTRIC TAPE PUNCH TYPE- 
WRITER WITH 5- OR 8-CHANNEL PAPER 


TAPE. 


MERCEDES ELECTRIC TAPE PUNCH 
ACCOUNTING MACHINE (OR COUPLED 
TO CARD PUNCH) WITH INTERCHANGE. 
ABLE PROGRAMME BARS FOR AUTOMATIC 
DATA SELECTION. 


On STAND No. 3 at The 
Electronic Computer Exhibition, 


1958, 


at Olympia, Messrs. Egry 


Ltd. will be showing the Mercedes 
Electric Tape Punch Typewriter 
with their Automation Speed Feed. 


MERCEDES STERLING BOOK-KEEPING X% CALCULATING MACHINES LTD. 


if LUDGATE CIRCUS, LONDON, E.C.4_ Telephone: CENtral 735! 
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AUTOMATION SPEED-FEED 


Expressly designed to operate with tape- 
punch typewriters for the preparation of 
source documents, the Automation Speed- 
Feed embodies all the advantages of the 
standard model and incorporates additional! 
features to meet precision alignment 
required in the punching of the by-product 
tape or card. 
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Carbon sheets are automatically fed into 
and withdrawn from each set of forms 


Oo 





after every typing, thus obviating the use 


of relatively costly one-time carbon paper. 


EGRY “ TAPOCKET” Business Forms 


(Continuous Stationery with built-in filing system) 
‘* TAPOCKET” forms ensure positive identification of the by-product tape or edge 
punched card produced on a tape-punch typewriter, with a particular source document 
by providing a pocket into which tape or card is placed. Neither can be lost—they 
move with the forms until required for subsequent processing. 
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Continuous business forms employing N.C.R. (No Carbon Required) paper or one-time 
carbon sets, are also available to operate with high-speed printers or computer output unit. 


‘“‘DIVI’’ Continuous Forms Burster 


Continuous forms delivered from the high-speed printer or computer output unit need 
to be severed at perforations into single units. The ‘*Divi’’ Forms Burster undertakes 
this work at very high speed and where appropriate automatically decollates one-time 
carbons from a multiple set. 
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The *‘Divi’’ Burster operates at speeds up 
to 30,000 forms per hour according to the 
form depth. 

It will accept forms from 2” to 20” wide and 
from 24” to 17” deep. 

Slitting knives are provided to trim off 
marginal sprocket punching, which can also 
slit forms vertically at any point. 

Forms can be severed at each or every 
alternate perforation. 

The form depth adjustment is almost instan- 
taneous and operation is extremely simple. 
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LE® 


complete 
s automatic office 
installations 


Tailor-made to meet your requirements. But always with a 
large rapid access store that takes the red-tape out of 
programming, and with the concurrent input and output 
channels that LEO pioneered. Unashamedly designed for the 
business and office user first, though versatile enough 

to do the mathematical chores as a spare time occupation 


See eeeeee pope tape geee punched cards gm magnetic drums gee 
seeee “ulomatically checked magnetic tapes gegee fost printers gpeee 


S SEEeee LEO can link them all, and use them all. foyether 


complete 
s service bureau 
facilities 


LEO I has more experience of routine clerical work than 

any computer in the whole wide world and the first 

LEO If in Elms House is nearly fully loaded too. Another 
LEO IIL goes into service operation in the Spring, a LEO II 
with drums, Decca tapes, and a fast printer available 

for your service jobs. Anything from a 50,000 payroll to a 
half-hour peak job that’s a nuisance to you. LEO will do the 
whole job for you from the initial planning to the on-time 
delivery of results 


comprehensive 
a consultancy 
and training services 


But, of course, you will know about these; and you will know 
that there is no better way of buying ‘down to earth’ 
Automatic Office experience 


And if you would like to see a LEOmatic Office at 
work you can get an invitation from 


Stand 27, Computer Exhibition, Olympia 
or from LEO COMPUTERS Limited, Elms House, London, W 6 











